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Rivas'  Human  Parasitology 

This  is  the  first  work  on  this  subject  by  an  American  author.  An  im- 
portant and  practical  feature  of  the  book  is  the  included  notes  on  bacteriol- 
ogy* mycology,  laboratory  diagnosis,  hematology  and  serology.  Emphasis 
is  given  throughout  to  parasitic  diseases  and  tjieir  potency  as  predisposing 
factors  to  secondary  bacterial  infection. 

The  discussion  is  complete,  beginning  with  the  history  of  parasitology  and 
taking  up  protozoan  parasites  (sarcodina,  flagdlata,  parasitic  flagellates  in 
man,  sporozoa,  ciliata,  chlamydozoa,  ultramicroscopic  organisms,  and  filter- 
able viruses) ;  metazoan  parasites  (trematoda,  cestoda,  nemathelminthes, 
acanthocephala,  gordiacea,  nematoda,  annelida,  arthropoda,  aradmida, 
insecta;  vegetable  parasites  (fungi);  macroscopy  and  microscopy.  The 
text  is  very  fully  illustrated. 


, .^ Direetor  of  the  Course  in 

Tropical  Medldiic,  Univemty  of  Pennsylvania.     Octavo  of  715  pugts,  with  445  illnstratioas,  some  in  colors. 

Cloth.  I8.00  net. 

Malloiy  and  Wright's  Pathologic  Technic 

This  work  gives  the  technic  of  bactcriologic  methods,  bacteriology  of 
various  diseases,  histologic  methods,  the  special  methods  used  in  clinical 
bacteriology  and  pathology,   and  the  preparation   of   bacterial  vaccines. 

Octavo  of  .5S5  pages,  with  i8x  inustrations.  By  Prank'^Bukr  Malloky.  M.D.,  Pathologist  to  the  Boston 
City  Hotpitel;  and  James  Hombk  Wrigrt,  M.D.,  Patbologitt  to  the  Massachmctts  General  Hospital. 

Snenth  Bdm<m.    Cloth.  $4.50  net. 

Mcjunkin*s  Clinical  Microscopy  and  Chemistiy 

This  work  is  really  a  clinical  pathology,  omitting  no  step  from  obtaining  the 
pathologic  material  to  interpretation  of  the  findings.  It  is  a  book  on  the 
use  of  the  microscope  and  chemical  analysis  in  Sie  diagnosis  of  disease. 


Octavo  of  470  pages,  lUastrated. 
▼ersity  School  of  Medicine. 


By  F.  A.  McJUNKm.  M.D.,  Professor  of  Pathology  at  Marqnette  Uhi- 

Cloth.  $4*00  net. 


Todd's  Clinical  Diagnosis 

Dr.  Todd's  work  is  more  than  a  clinical  diagnosis — it  is  a  complete  clinical 
laboratory  guide  as  well.  In  every  case  it  dearly  points  out  the  significance 
of  tfie  findings.    Its  illustrations  are  numerous,  mstructive  and  accurate. 

lamo  of  687  pages,  with  36a  Illustrations,  several  In  oobrs. 
of  CUnical  Pathology  at  the  University  of  Colorado. 


By  Jambs  Campbell  Todd,  M.D..  Professor 
Powrth  Edition,    Cloth  $4*50  net. 


W.  B.  SAUNDERS  COMPANY 


Philadelphia  and  London 
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New  and  Standard  Texts 


AQRICULTURB 

BOYLE'S  VEGETABLE  GROWING.    i2mo» 

350  pages,  with  154  illustrations.    Cloth,  net  $2.50 

CURTIS  ON  LIVE  STOCK  JUDGING  AND 
SELECTION.  Niw  (2nd)  Edition,  ismo, 
464  pages,  with  190  illustrations.  Qoth,  net,  $2.5a 

HOOD'S  FARM  HORTICULTURE.  (New) 
i2mo,  339  pages  with  142  engravings.  Qoth, 
net    $3.50 

LIPPINCOTrS  POULTRY  PRODUC- 
TION. Second  edition,  lamo,  517  pages, 
with  233  engravings.    Qoth,  net ^.75 

OSBORN  ON  AGRICULTURAL  ENTO- 
MOLOGY.  i2mo,  374  pages,  with  252  en- 
gravings, and  I  colored  plate.    Cloth,  net,  $2.50 

STODDARTS  AGRICULTURAL  CHEM- 
ISTRY.  i2mo,  364  pages,  illustrated  with 
23  engravings  and  i  plate.  Qoth.  New  edi- 
tion in  preparation. 

ANATOMY 

BOWBN*S  APPLIED  ANATOMY  AND 
KINESIOLOGY.  New  (2nd)  Edition.  Oc- 
tavo, 334  pages,  with  197  engravings.  Qoth, 
net   i....$3.7S 

CRYBR  ON  INTERNAL  ANATOMY  OP 
THE  FACE.  Second  Edition.  Octavo,  360 
pages,  with  377  engravings.    Qoth,  net. . .  .$4*75 

GRAY'S  ANATOMY.  New  (20th)  Edition, 
edited  hj  Wasrbn  H.  Lewis,  B.S.,  M.D.,  Pro- 
fessor of  Physiological  Anatomy,  Johns 
Hopkins  University.  Imperial  octavo,  1396 
pages,  with  1247  large  and  elaborate  ensrrav- 
ings.    Qoth,  $8.50  net ;  H  leather,  net $11.00 

TREVES'  SURGICAL  APPLIED  ANAT- 
OMY.  New  (7th)  Edition,  i2mo,  702  pages, 
with  153  figures,  74  in  color.    Cloth,  net,  ^50 

BACTERIOLOGY 

ABBOTTS  BACTERIOLOGY.  Ninth  Edi- 
tion. l2mo,  650  pages,  with  113  illustrations, 
28  in  colors.    Qoth.  net $3.00 

KENDALL'S  BACTERIOLOGY.  Octavo. 
651  pages,  with  98  engravings  and  9  colored 
plates.    Cloth,  net $5.00 

LABORATORY  METHODS  OF  THE  U.  S. 
ARMY.  Second  Edition.  By  the  Division  of 
Infectious  Diseases  and  Laboratories  of  the 
Surgeon-(jeneral's  Office.  i2mo,  354  pages,  il- 
lustrated.   Price    $i.7S 

MORREY'S  FUNDAMENTALS  OF  BAC- 
TERIOLOGY.  i2mo,  289  pages,  with  165 
engravings  and  6  plates.    Cloth,  net. . .  .$3.00 

PARK  AND  WILLIAMS  Ok  PATHO- 
GENIC MICRO-ORGANISMS.  New  (7th) 
Edition.  Octavo,  786  pages,  witfi  214  engrav- 
ings and  9  plates.    Cloth,  net $6joo 


BIOLOGY 

SlfALLWOOD'S  BIOLOGY.  New  (3d)  Edi- 
tion.  Octavo,  306  pages,  with  235  ilmatra- 
tions  and  8  plates.    Cloth,  net $3.00 

CHEMISTRY 

SIMON  ft  BASE'S  CHEMISTRY. 


ings  and  7  colored  plates.    Qoth,  net. 


ElereiiDi 
dgrav- 


DIBTBTICS 

CARTER'S  NUTRITION  AND  CLINICAL 

DIETETICS.    New  (2nd)  Edition.    OcUto» 

about  680  pages.     Ready  soon. 
TIBBLE'S  DIETETICS.    Octavo,  627  pages, 

illustrated.    Qoth,  net $4.50 

MESS  OFFICER'S  MANUAL.    (New)  X2mo. 

192  pages,  illttstrmted.    Price  $1.50  net 

mSTOLOOY 

SCHAFER'S  ESSENTIALS  OF  HISTOL- 
OGY.  '^enth  Edition.  8vo.  705  pages,  with  645 
engravings.    Cloth.    New  edition  in  preparation. 

HYGIENE 

EGBERT'S  HYGIENE  AND  SANITATION. 

New  (7th)  Edition.  i2mo,  554  pages,  with 
160  engravings  and  5  plates.    Qoth,  ^3.25  net. 

HARRINGTON'S  PRACTICAL  HYGIENE. 
Fifth  Edition.  Octavo,  933  pages,  125  en- 
gravings, 24  plates.    Clodi,  net $6xx> 

PRICE  ON  HYGIENE  AND  PUBLIC 
HEALTH.  New  (2nd)  Edition.  X2mo,  280 
pages.    Qoth,  net   $1.75 

SIMON  ON  HUMAN  INFECTION  CAR- 
RIERS.    12  mo,  250  pages.    Qoth,  net. .  .$2.50 

PATHOLOGY 

ADAMI  AND  McCRAE'S  TEXT-BOOK  OF 
PATHOLOGY.  Second  Edition.  Octavo, 
878  pages,  with  395  engravings  and  13  col- 
ored plates.    Qoth,  net $6.00 

SIMON'S  LABORATORY  SYLLABUS  OF 
CLINICAL  PATHOLOGY.  (New)  SmaU 
octavo,  86  pages.    Qoth,  net $3.00 

PHARMACOLOGY 

McGUIGAN'S  EXPERIMENTAL 
PHARMACOLOGY.      (New)    Octavo,    ^51 
pages,  with  56  engravings  and  7  colored  pktes. 
Cloth,  net  $3-00 

PHYSIOLOGY 

STARLING'S  PHYSIOLOGY.  New  (3d; 
Edition.    Octavo,  about  1290  pages,  with 

illustrations,  10  in  colors. 


7068-10  SaoMin St 
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MOVING  COIL  GALVANOMETERS 


Most  galvanometers  in  use  today  have  a  coil  of  wire  so 
mounted  that  it  can  turn  on  an  axis,  under  spring  control, 
between  the  poles  of  a  permanent  magnet.  When  an  electric 
current  flows  through  the  coil,  the  latter  turns  against  the 
tension  of  the  spring  and  comes  to  rest  after  it  has  '^deflected" 
through  an  angle,  which  is  approximately  proportional  to  the 
amount  of  current. 

The  coil  carries  either  a 
pointer  or  a  mirror,  to  make 
possible  a  determination  of 
motion  of  the  coil,  or  of  the 
magnitude  of  such  motion. 


In  most  electrical  meas- 
urements the  galvanometer 
is  used  as  a  detector  of  cur- 
rent—  more  strictly  speak- 
ing, as  an  indicator  of  ab- 
sence of  current.  This  is 
the  case  in  Wheatstone 
bridge  and  potentiometer 
measurements. 


2420.    Portable  Lamp  and  Scale  GalTanometer 


As  a  universal  purpose  instrument,  we  know  of  none  so 
convenient  to  use,  and  at  the  same  time  so  sensitive,  as  our 
Portable  Lamp  and  Scale  Galvanometer.  It  has  found  great 
favor  in  our  own  laboratories,  and  the  precise  adjustment  of 
many  of  our  instruments  is  made  with  its  indications  as  a 
guide. 

Catalog  S^o  describes  all  of  our  galvanometers  in  detail 


LEEDS  &  NORTHRUP  COMPANY 

ELECTRICAL  MEASURING  INSTRUMENTS 

4901  STENTON   AVENUE  PHILADELPHIA,  PA. 
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Every  Scientific  Worker  Should  Have 
these  standard  medical  books 


BBSRSDKA— Aiuphylazit  and  Anti-Anapliybudt 
and  Th«ir  Bxperimcntal  Foundatioiit.— -By  A, 
Bttrtdka,  Professor  of  the  Pasteur  Institute, 
Paris.  Preface  by  £.  Romx,  of  Pasteur  Insti- 
tute. English  edition  by  S,  R.  Ghynt,  MJ)., 
D.P.H.,  London,    130 pages.     Price^cloth..$s.s5 

COLE— Practical  Phydological  Chamistry.— By 
Sydney  W,  CoU,  Mui.,  Uniyersity  Lecturer  in 
Medical  Chemistry,  Cambridge,  England.  In- 
troduction by  Prof,  F.  G,  Hopkins,  MJ3.,  D.Sc, 
PJt.C.P,,  P.R.S.,  Professor  of  Biochemistry, 
Trinity  College,  Cambridge.  5th  revised  edi- 
tion. 350  pages,  with  illustrations.  Price, 
cloth    $4-50 

CRAIO— The  Wassermann  Teat.— By  CharUs  P. 
Craig,  A.M„  M,D„  Pji.CS,,  Colonel  Medical 
Corps,  U.  S.  A.,  Commanding  Officer  Yale  Army 
Laboratory  School,  New  Haven,  Conn.  340 
pages,  illustrated  with  color  plates  and  text 
figures    I3.S0 

EI8BNBERO— Principles  of  Bacteriology.— By  A. 
B,  Bisenbtrg,  A,B.,  MJ).,  Director  of  Labora- 
tories of  St  Vincent's  Charity  Hospital,  etc. 
SCO  pages,  with  illustrations.      Price,  cloth.  .$s.oo 

GARDNER— Practical  Sanitation.- By  PUtcher 
GardniT,  M,D,,  formerly  Health  Commissioner 
of  Monroe  County,  Indiana,  etc.  418  pages,  46 
illustrations,    and  edition.      Price,  cloth... $4.00 

ORADWOHL— Newer  Methods  of  Blood  and 
Urine  Chemistry.— By  R,  B.  H.  Gradwohl,  M.D,, 
Director  of  Pasteur  Institute  and  the  Gradwohl 
Laboratories  of  St  Louis  and  A.  /.  Blaivis. 
2nd  revised  and  enlarged  editions.  300  pages, 
90  illustrations,  and  4  color  plates.  Price, 
cloth  $4-oo 

LBVIN80N— Cerebrospinal  Fluid  in  Healdi  and 
Diseasa.- By  Abraham  Levinson,  BS.,  MJ)„ 
Associate  in  Pediatrics,  Northwestern  Univer- 
sity Med.  School,  etc.  Introduction  by  Ludwig 
Hoktown,  Chicago.  250  pages,  56  text  cuts  and 
5  color  plates.     Price,  cloth $3*50 


MACLEOD — Physiology  and  Biochemistry  in 
Modem  Medicine.— By  /.  /.  R.  MacUod,  M3,, 
Professor  of  Phyisology  in  University  of  To- 
ronto; assisted  by  Roy  G,  Pearct,  M.D,,  etc 
1000  pages,  with  231  text  cuts  and  xs  color 
plates.     3rd  edition.     Price,  cloth $8.50 

MORSE — ^Emergencies  of  General  Practice. — ^By 
N.  C.  Morsf,  A,M.,  MJ),,  P.A.C.S.,  Surgeon  to 
Emergency  Hospital  of  Iowa,  etc.  450  pages, 
with  251  illustrations.      Price,  doth. $S*oo 

MORTON— Genitourinary  Diseases  and  Syphilis. 
—By  Henry  H.  Morton,  M,D,,  P,A,C,S„  Clin- 
ical  Professor  of  Genitourinary  Diseases  in  the 
Long  Island  College  Hospital.  816  pages,  with 
330  text  illustrations  and  36  color  plates.  4th 
edition.       Qoth    $8.50 

POTTENGER — Symptoms  of  Visceral  Disease. — 
A  study  of  the  Vegetative  Nervous  System  in 
Its  Relationship  to  Clinical  Medicine.  By 
Francis  M.  Potfenger,  A.M.,  M.D.,  LL,D., 
P,A,CJ^.,  author  of  "  Clinical  Tuberculosis," 
etc.  328  pages,  86  text  illustrations  and  9  color 
plates.      Qoth $4-SO 

THEWLI8— Diseases  of  Old  Age.  (Geriatrics.) 
—By  Malford  W,  Thtwlis,  M.D.,  Associate  Edi- 
tor of  "  Medical  Review  of  Reviews."  Intro- 
ductions by  Abraham  Jacobi,  M.D.,  and  /.  L. 
Naschtr,  M.D.,  New  York.  250  pages,  with  il- 
lustrations.    Price,  cloth $3*ss 

WARPIELD— Arteriosclerosis,  Hjrpertension  and 
Blood  Pressure.— By  L.  M.  Warfisld,  A.B.,  M.D., 
F.A,C,P,,  formerly  Professor  of  Clinical  Medi- 
cine, Marquette  University.  3rd  revised  edi- 
tion. 265  pages,  with  60  illustrations.  Price, 
cloth    $4.00 

WILLIAMS— Laboratory  Methods.— By  B.  G.  R. 
WiUiams,  M.D.,  author  of  "  Urinalysis,"  and  B. 
G,  C.  WUliams,  M,D,  Introduction  by  Victor 
C.  Vaughan,  M,D,,  LL.D.  215  pages.  43  en- 
gravings.     3rd  edition.      Price,  cloth $9.50 


"  You  should  order  copies  of  these  important  books  today.    If  not  satisfactory 
they  can  be  returned  at  our  expense. 


THE  C  V.  MOSBY  COMPANY 


Publishers 


MEDICAL—  SURGICAL—  NURSING—  PHARMACEUTICAL-  DENTAL  BOOKS 

801-809  Metropolitan  Building       -      -      -      ST.  LOUIS,  MO. 

Send  for  a  Copy  of  our  New  lUustrated  96'Page  Catalog 
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Leitz  Microscopes  are  the 
Standard  of  the  World 

Leitz  Microscopes  and 
other  Leitz  Apparatus 

It  is  with  grateful  appreciation  that  we 
acknowledge  the  many  inquiries  we  have  re- 
ceived during  a  period  when  we  could  give 
negative  advice  only  relative  to  the  supply 
of  Leitz  Apparatus. 

The  interest  which  has  been  mani- 
fested is  proof  of  how  highly  the  quality 
of  Leitz  products  has  been  appreciated. 
The  confidence  shown  by  our  valued  patrons 
will  be  rewarded  in  knowing  that  the  pres- 
ent "Leitz-Quality''  of  optical  and  me- 
chanical workmanship  is  not  only 
equal  to  the  high  standard  which  has 
been  recognized  prior  to  the  war 
but  that  important  scientific  de- 
velopments have  advanced  this  stand- 
ard to  a  still  further  degree. 

We  are  now  able  to  accept  orders  for  Leitz  Microscopes  and  other  Leitz  In- 
struments. Our  present  stock  is  still  restricted  while  we  will  soon  have  avail- 
able a  complete  assortment  of  Leitz  products.  Orders  for  importation  can  be 
executed  within  approximately  ninety  days;  orders  placed  for  delivery  from 
stock  will  be  filled  promptly  for  those  items  on  hand.  Consignments  will 
reach  us  at  frequent  intervals  and  serious  delay  is  therefore  not  anticipated. 

NOTE :  —Upon  request  we  will  forward  a  list  of  Leiti  Pablications  for  your  selection. 

Kindly  specify  the  article  you  are  interested  in  and  we  will  submit  literature  and 
estimate. 


KBSBABOH  AMD  MICRO  PHOTOOBAPHIO 
nOBOSOOPB  "AA." 


60  East 


lOthSt 


Mamufae^wrert,  WholsMoi^rs,  Itnp&riert  one  Eaopin^ers  in  XafcoraCory  Appmrutus 
MicrascopietU  and  Bmei^rieloffiwU  ^uppliet 

Orcania^d  under  the  Lawi  of  the  State  of  Mew  York 
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WE  HAVE  IN  STOCK 

FOR 

IMMEDIATE  DEUVERY 

A  Limited  Quantity  of 

ORIGINAL 

French  Duboscq  Colorimeters 


No.  3047 

We  shall  be  pleased  to  receive  orders  for  these  to  be  filled  from  stock  in  order  of  priority. 
We  have  orders  placed  for  additional  stocks  against  which  we  shall  be  pleased  to  receive  orders 
for  future  delivery.  The  present  favorable  exchange  rate  enables  us  to  offer  them  at  a  lower  rate 
than  any  previously  advertised. 

No.  9047.  Colorimeters*  Duboscq,  Original  French  Make,  the  standard  instrument  for  the  de- 
termination of  nitrogen,  urea,  ammonia,  creatine,  creatinine,  etc.,  in  blood  and  urine.  Also  used 
for  a  variety  of  other  determinations  in  physiological  and  analytical  chemistry.  Complete  with  a 
series  of  colored,  ground  and  daylight  glasses. 

No A  B 

Height  of  cylinders,  cm 5  10 

Each HIO.OO  $135.00 

Central  Scientific  Company 


460  Bast  Ohio  Street 


CHICAQO,  U.  S.  A. 
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Reseirch  Ljib«ratof  j 

GenefftL  Electric 

Companf 


Laboratory  Products  for  Experimental  Use 

Among  the  many  things  developed  in  the  interest 
of  science  or  industry,  by  the  General  Electric  Com- 
pany's research  laboratories  at  Schenectady,  are  to  be 
had  various  little-known  products,  whose  uses  are  so  far 
purely  experimental. 

Scientists  and  experimental  bureaus  can  secure 
from  the  G-E  laboratories 


Pure  Argon  Oas 
Metallic  Calcium 
Boroflux 


Silicon  Tetrachloride 
Titanium  Tetrachloride 
Water  Japan 


For  detailed  information  write  our  Schenectady  Office 

General^Electric 


General  Office 
Sdienectady;NY 


Company  !n^^^ 


3SB^90 
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The  Silverman  Illuminator 

A  new  eye  for  the  mlorosoope 

Offers  important  advantages  (or  practkaUy  mwmrj  applkatum  of  the  Microscope 

a — It  shows  more  detmiL 

b — ^A  clearer  and  better  defined  picture  is  presented  to  the  eye  and  the  camenu 

C — Several  novel  methods  ol  Ulummodon  i^an  be  produced* 

d — 1 1  saves  very  much  valuable  tame. 

e — It  prevents  eye  strain,  eye  fatigue,  and  braiD  (ag, 

/ — It  can  be  lovrered  into  den>.  hollow  places. 

ff — It  gives  excellent  results  for  very  low  power  work  ^s  well  as  higher  m&gniii- 

editions,  also  in  <m1  immersioD  work. 
k — It  can  be  used  with  any  Microfico^i  ordinary  or  binocular. 

A  small  circular  tube  lamp 
surrounds  the  objective  and  fur- 
nishes a  ditfused  and  uniform  il- 
lumination directly  where  it  is 
needed.  The  Silverman  Illumi- 
nator marks 

A  Great  Advance  in 
Microscope  Illumination 

For  salo  by  all  the  better  dealer* 


Writm  for 

Ballmtin  45-6 


Ludwlg:  Hommel  &  Co. 

630-634  Fernando  St.  PITT8BURQH,  PA. 


CADMIUM  STANDARD  CELLS 


For  use  with  potentiometen.  i 

metert,  or  i^ierever  else  a  predikm  itandardc 
needed. 


sad  ballistic  aUvaiio- 
dectromotive  fctrcc  is 


Negfidble  Temperatore  Coeffideot 
£Qgh)y  Constant  £.  M.  F. 

CoatenU  hcrmetJcally  le&Jcd  in  glsat  lo  that  lowering  of  dectro- 
cDDtlve  force  dtie  to  evapomUoEi  it  impotdble. 

Maimted  in  Duiulded  box.  or  nnmounted- 

My  comiKiri^n  €rrtificai.e  suxompanies  eadi  cdl  without  diarfe. 

Bureau  pf  Standikrds  €^rt ideate  CXtnu 

On  November  i^.  iot6,  tiiree  normal  cadmlna  oeUs  made  bj  me 
were  certified  b/  the  Bur^^u  of  Standards  as  diHeri&K  from  their  group 
of  reference  ceLIji  by  tesa  than  one  part  in  one  hundred  thouasad,  aU 
three  having  the  Ame  viilue. 

Oq  Mardi  30  197^1  after  Ui«  lapse  of  three  yean  and  four  months, 
the  iiame  three  celli  were  agatn  oompared  by  the  Bureau  of  .Standards. 
The  majEiroum  diffm^ce  amQng  the  three  was  less  than  one  part  per 
hundretj  thou^md,  ^d  the  maTJmnm  difference  from  thdr  certified 
value  af  1916,  WU9  lc»  than  one  part  per  hundred  thousand. 

In  other  word^.  theae  ceEla  showed  a  degree  of  constancy  to  aU 
jatcnts  fliual  to  that  a^nsidered  most  highly  satisfactory,  if  not  remark* 
able,  in  the  very  hr^  type  of  predsioo  resistance  standards,  (see 
BttlH  Bur.  of  Stand.  Vol.  s.  No.  J,  p.  427-) 

The  celiii  in  question  were  in  nowise  spedaL  They  were  made 
of  the  materials  regularly  prepared  by  uml  and  were  set  up  with  no 
ater  care  than  that  constantly  employed  in  the  making  of  my  stan- 
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Marion  Eppley, 

(AJM.,  PI1.D.) 

Physico-chemical  Appuratns. 
NEWPORT,  R.  L 
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Constant-Temperature  Apparatus 

DependaUe  for  Lonf ,  Cmrtmaoiu  Mid  Unattended  Operation 
FREAS  OVEN  TYPE  R  No.  100 


8iM  «f  ormi  iniide,  12"xl2"xl2". 
TMBMnton  ns|^,  from  room  to 

Rftgokittoo,  Preas  MetaUic  ther- 

mo-regulator. 
CiMMtABt  within  one  degree  over 

long  periods. 


Conttmction,  heavy  asbestos  tran- 
sitewith  cast  aluminum  frames 
and  insulated  lining. 

Operation,  simply  attach  to  lamp 
socket. 

Furnished    with    Special    Ther- 
X,  ranging  to  200^C. 


SIMmCITY  oi  operatioti,  ease  of  regulation,  constancy  and 
general  dependability  are  the  reasons  why  FREAS  Ovens  have 
been  adopted  by  the  most  important  laboratories  of  the  U.  S. 
Government,  the  leading  educational,  scientific  institutions  and 
the  most  progressive  manufacturing  plants  in  the  country. 

FSSA8  Ovens  are  made  in  several  sizes  and  types.  They  are  ap- 
proved by  the  National  Board  of  Fire  Underwriters.  They  are 
strongly  constructed  and  reliable  to  the  utmost  detail.  The]^  may 
be  left  m  operation,  unattended,  for  months  at  a  time  if  required. 

F«r  8ala  by  AH  Daalerf  in  Depandable  Laboratory  Apparatus 

5e/«  Fmimmimmm  and  ManufaciuTmwM 

Tbe  Tbemio  Electric  Instrument  Co.,  's^  Newark,  N.  J.,  U.  S.  A. 

MAKERS  ALSO  OF  THE  THELCO  UNE 


In  every  laboratory  where  electricity  ia  used,  there  ia  need  for 

variable  reaiatances — and  to  meet  auch  requirementa 

we  offer  a  well  tried  aeriea  of 

"JAGABr  SLIDING  CONTACT 

TUBE  RHEOSTATS 

Hundreds  of  them  have  been  sold  during  the  past  three  years,  to  various  Govern- 
ment Departments,  Universities,  Colleges,  Technical  Schools,  Industrial  Com- 
panies, etc. — and  have  "made  good"  imder  every-day  service  conditions. 

WRITE  FOR  ILLUSTRATED  DESCRIPTIVE  BULLETIN  9S7 


JAMES  G.  BIDDLE 

1211-13  ARCH  STREET,  PHILAOELPHIA 
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MACKENZIE  INK  POLYGRAPH 

THE  TEST 

IN  OUR  STOCK  FOR  IMMEDIATE  SHIPMENT 

OF  SERVICE 


No.  43090.    Mackenzie  Ink  Polygraph 

MACKENZIE  INK  POLYGRAPH,  New  American  Model,  consists  of  the  following  parts : 
The  casing  containing  the  paper  rolling  and  time-marker  movements,  the  writing  tambours 
with  supporting  bar,  wrist  tambour  with  attachment  for  strapping  to  wrist,  paper  roll  bracket 
and  pens  and  time  marking  pen. 

The  casing  contains  the  driving  mechanism,  with  a  spring  movement,  which  permits  the 
paper  feed  rollers  to  be  rotated  at  various  speeds.  Tne  aluminum  writing  pen,  or  time- 
marker,  vibrates  at  a  constant  speed  of  300  per  minute,  which  is  equivalent  to  one-fifth  of 
a  second. 

The  receiving  tambour  for  radial  pulse  consists  of  two  parts,  the  splint  for  strapping  on 
the  wrist,  and  the  tambour  supporting  arm.  The  splint  is  provided  with  a  spring  tongue  and 
button  which  rises  and  falls  with  the  action  of  the  pulse.  The  tambour  is  also  provided 
with  a  button  and  micrometer  screw  adjustment  for  increasing  or  decreasing  the  pressure 
on  the  lower  button.  The  stem  of  the  tambour  is  threaded  and  by  means  of  the  knurled 
thumb  screw,  the  adjustment  between  the  two  buttons  can  be  very  accurately  made,  thus 
ensuring  a  large  excursion  of  the  membrane  and  consequent  air  vibration  in  the  tube  lead- 
ing to  the  writing  tambour's  pen. 

43090.  Mackenzie  Ink  Polygraph,  New  American  Model,  for  stimultaneously  recording 
three  ink  tracings,  radial  and  two  others,  f.  e,,  carotid,  jugular,  apex  beat  or  res- 
piration, in  addition  to  a  time  tracing  in  one-fifth  second.  Complete  outfit  as 
shown  in  illustration $250.00 

Cofiy  of  SttppUmmni  26,  **Maehmnzim  Ink  Polygraph" ,  §mni  upon  woquo9i 


ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE.   RETAIL  AND  EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA.  U.  8.  A. 
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Fridat,  Jdlt  2, 1920  THE  FOUNDING  OF  THE  WISCONSIN 

roKTBIfTS  ACADEMY   OF   SCIENCES,   ARTS 

CONTENTS  AND  LETTERS 
The  Founding  of  the  Wisoonstn  Academy  of 

Sciences,   Arts   and   Letters:    Pborssob  Thb  event  we  are  met  to  commemorate 

Thomas  Cheowdkb  Ghambsblin 1     was  a  quiet  one  in  itself.   It  took  place  with- 
out noise  or  pageantry.    But  none  the  less^ 

Scientific  BvenU:^  ^  ^^^  inteUectual  history  of  the  people  of 

Aitoff's    W«r^  F'^^'^T    'f  J^  this  commonwealth,  it  was  a  signal  event. 

Sphere;  Bettrement  of  CtviX  Servwe  Em-  mi.     -        -i.         •   v    tTT'  •      f     j 

ployees;  The  Mayer  Memorial  Medal;  Hon-  The  founding  of  the  Wisconsin  Academy  of 

orary  Degrees  at  Yale  University 8     Sciences,  Arts  and  Letters,  though  quite 

without  the  paraphernalia  of  a  great  event, 
Sdentiflc  Notes  and  News 10     ^^g  yet  a  most  distinctive  step  in  the  pas- 

-_.      .^       ,--,_,.,  .-  ,^     sage  from  the  first  stage  in  the  intellectual 

Umverstty  and  Sducaitonol  News 13  ,     .         ^  ,    .  ,.       , 

evolution  of  our  people  into  this,  the  second 

Discussion  and  Correspondence: —  Stage. 

Orthogenesis    among    Fishes:    Db.    David  The  first  Stage,  it  is  needless  to  say,  was 

Stabb   Jobdan.     Einstein's    Theory   and  that  of  pioneer  development.   It  began  with 

Sh^t  of  Spectrum  Lines:  Db.  Elieabwh  the  coming  of  our  forefathers  into  this 

L'l^t^'^..^.''/!'/.^  13     goodly  land  between  the  Great  Lake  and 

the  Great  River.    The  territory  was  then  in 
Quotations:^  its  virgin  state,  tenanted  by  the  wild  life 

The  Lister  Institute  15     that  had  taken  possession  of  it  on  the  re- 
treat of  the  Great  Ice  Invasion.    This  first 
Scientific  BooTcs:—  Stage  was  a  period  of  pioneer  struggle  and 

Pasteur,theHistoryofaM%nd:FBOTEa80K  ^his  struggle   almost   necessarily   delayed 

certain  forms  of  scientific  and  cultural  de- 

Notes  on  Meteorology:—  velopment.     This  pioneer  stage  continued 

The   DistHhution   of   Maximum    Floods;  ^^t  only  until  the  virgin  prairies,  the  wild 

2fote«:  Db.  C.  LbBot  Meisinokb 17     meadows,   the  park-like  groves,   and   the 

trackless  forests  of  Wisconsin  had  been  re- 
Specua  Articles:—  placed   by  cultivated   fields,   comfortable 

^J!^  .^^^  'Z  JT f  w  ^^1Z  dwellings  and  prosperous  towns,  but  until 

metrioaUy  to  a  Desired  End  Point  in  Acid  ni^i^jui.        j  i.v 

AUcaUne  Beactians:  Db.  Paul  E.  Klwstio.    18     ^  ^'^^^  "^^  been  bound  together  by  a  net- 
work of  roadways  and  railways  that  united 
The  American  Society  of  Mammalogists :  Db.  the  whole  into  an  intercommunicating  CO- 

Habtlkt  H.  T.  Jackson 19     operative  community  ready  to  enter  upon  a 

common  organized  career  in  pursuit  of  its 

IfSS.  intended  for  pobUofttion  and  books, cte., intended  for       liiryViAr  intprpAfA 
,«Tiewrfioiddb6i«ttoTheBditorofScieiioe.ai«i«aw)n.       signer  inierwcs.  „     ,      . 

,  N.  T.  The  second  stage  could  really  begin  only 


Digitized  by 


Google 


SCIENCE 


[N.  S.  Vol.  UL  No.  1331 


when  the  conditions  were  thus  ripe  for 
unified  efforts  to  develop  the  higher  in- 
tellectual, ethical  and  esthetic  interests  of 
the  community.  I  think  you  will  agree 
with  me  that  no  step  toward  this  higher 
evolution  could  be  more  fundamental  than 
the  beginning  of  a  concerted  endeavor  to 
search  out  rigorously,  to  test  and  to  make 
known  the  basal  truths  that  conditioned  the 
lives  of  the  Wisconsin  people :  our  habitat, 
the  native  life  of  the  land,  our  material  in- 
heritances, our  climatic  and  other  physical 
surroundings,  our  social  and  moral  condi- 
tions, our  political  institutions,  as  well  as 
the  arts  and  the  literatures  that  made  it 
possible  to  use  these  most  effectually.  I  do 
not  think  that  the  partiality  of  the  occasion 
leads  us  beyond  the  realities,  when  we  re- 
gard the  founding  of  the  academy  as  at 
least  the  most  representative  step  in  this 
new  development.  It  was  of  course  by  no 
means  the  only  step,  nor  was  it  the  pioneer 
step  in  the  transition  from  primitive  con- 
ditions to  the  more  mature  civilization  to 
w'hich  the  state  has  since  attained;  for,  in 
addition  to  the  effective  work  of  the  schools 
and  the  churches,  which  had  taken  on 
broader  aspects  and  become  more  efficient 
as  the  passing  of  primitive  conditions  per- 
mitted, the  State  Historical  Society,  the 
State  Agricultural  Society,  the  State  Teach- 
ers'  Association,  and  other  organizations 
had  already  taken  up  their  special  tasks 
and  had  become  effective  agencies  of  prog- 
ress; but,  none  the  less,  the  founding  of 
the  academy  was  the  most  representative 
event  in  the  turn  to  the  new  order  of 
things,  for,  better  than  any  other  single 
event,  it  typified  the  coming  of  a  higher 
order  of  endeavor,  in  that  its  distinctive 
feature  was  cooperative  research  for  the 
common  good,  and  this,  I  think  you  will 
agree,  is  the  most  basal  and  truest  index  of 
real  progress. 


The  movement  furthermore  was  a  com- 
prehensive one,  and  altruistic ;  it  was  unre- 
lated to  special  interests.  It  was  entered 
upon  spontaneously  in  full  realization  of 
the  sacrificial  labors  that  would  be  neces- 
sary to  make  the  enterprise  a  real  success. 
And  so,  in  its  high  purpose  and  in  its  sac- 
rificial spirit,  this  coming  together,  fifty 
years  ago,  of  good  men  from  all  parts  of 
the  state  to  found  an  academy  whose  chief 
purpose  was  to  facilitate  a  concerted  search 
for  truth  for  the  common  good,  stands  forth 
as  an  altogether  signal  event  in  the  intel- 
lectual development  of  our  people. 

TH£  PIONEER  PBEPABATOBY  8TAQE 

But  before  we  pass  on  to  review  with 
gratitude  and  appreciation  the  work  of  the 
founders  of  the  academy,  let  us  pay  a  pass- 
ing word  of  respect  to  the  pioneers  who 
paved  the  way  for  the  later  era.  Let  us 
also  not  altogether  pass  in  silence  the  native 
conditions  which  became  our  inheritance 
and  which  contributed  more  than  perhaps 
we  realize  to  what  Wisconsin  now  is  and  is 
likely  to  be. 

To  one  who  saw  the  primitive  wildness  of 
this  region  as  it  was  vanishing  and  who 
played  his  little  part  in  the  early  struggle 
to  replace  the  unbroken  sod  with  cultivated 
landy  it  is  a  pleasure  to  recall  this  early 
epoch  and  all  that  it  meant  to  the  founders 
of  the  state.  The  primitive  wildness  had  a 
charm  which  no  one  who  saw  it  can  easily 
forget,  and  the  struggle  with  this  wildness, 
strenuous  as  it  was,  had  in  it  such  an  im- 
perative call  for  personal  resourcefulness 
and  such  a  toughening  of  physical  and 
mental  fiber  as  one  would  not  wish  to  have 
escaped.  It  brought  its  hard  lessons  of 
self-dependence,  of  adaptation,  of  courage 
and  of  tenacity.  It  would  be  a  pleasure  to 
dwell  at  length  upon  the  primitive  aspects 
of  Wisconsin  clothed  in  the  charm  of  its 
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untooched  nativity,  but  I  must  confine  my- 
Belf  to  that  one  pbase  which  stimulated 
some  of  the  special  intellectual  activities 
which  led  up  to  the  event  we  celebrate. 

Virgin  Wisconsin  was  a  Paradise  for  the 
naturalist.  Its  situation  gave  it  rare  ad- 
vantages. Its  latitude  placed  it  in  the  mid- 
sone  of  the  teeming  life  that  migrated  an- 
nually between  the  high  north  and  the 
genial  south,  while  its  longitude  placed  it  in 
a  peculiarly  rich  tract  of  that  zone.  The 
great  lake  on  its  eastern  border  served  as  a 
broad  blunt  wedge  which  parted  the  mi- 
grating host  into  two  great  divisions:  on 
the  one  hand,  the  forest  lovers  who  sought 
the  wooded  regions  of  the  northeast  in  sum- 
mer and  the  like  regions  of  the  southeast 
in  winter;  on  the  other  hand,  the  prairie 
lovers  who  preferred  the  great  open  plains. 
Between  these  there  was  a  middle  zone  and 
a  middle  host  formed  in  part  of  the  overlap 
of  the  two  other  hosts,  but  in  part  also  of 
those  species  which  distinctly  preferred  the 
border  tract  of  ''openings,"  the  parks  of 
interspersed  prairie,  meadow  and  wood- 
land, lying  between  the  great  forests  and 
the  great  plains.  The  southern  and  western 
part  of  Wisconsin  was  one  of  the  most 
charming  sections  of  this  great  border  tract 
of  natural  parks.  Through  this  parkway 
there  swept  northward  each  spring  and 
southward  each  fall  a  mixed  multitude  of 
winged  life  that  now,  in  its  depleted  state, 
seems  really  incredible.  The  great  woods  of 
the  north  and  northeast,  with  Lake  Su- 
I>erior  in  their  rear,  tended  to  shunt  this 
host  to  the  northwest  and  caused  congestion 
on  their  front.  If  I  were  to  try  to  tell  you 
in  specific  terms  of  the  richness  and  variety 
of  life  in  springtime,  as  I  remember  it,  I 
fear  you  would  feel  impelled  to  call  into 
service  the  famous  mot  of  Von  Buch:  **I 
am  glad  you  saw  that;  for  if  I  had  seen  it, 
I  would  not  have  believed  it." 


Out  of  the  irresistible  attractions  of  the 
native  life  of  the  air,  the  woodlands,  the 
grovenencircled  prairies,  the  meadows,  the 
marshes,  the  limpid  fEitreams,  and  the  charm- 
ing lakes  of  Wisconsin,  there  grew  the  first 
notable  stage  of  spontaneous  scientific  ac- 
tivity, the  stage  of  the  enthusiastic  natural- 
ist. It  was  quite  in  the  natural  order  of 
things  that  where  peiBonal  conditions  fav- 
ored, as  among  surveyors  like  Lapham  and 
among  doctors  of  wide  country  practise 
like  Hoy,  there  should  arise  enthusiastic 
students  of  the  rich  fauna  and  the  fiora  of 
the  region,  as  also  of  the  land  that  lay  be- 
neath and  of  the  sky  that  hung  overhead. 
This  stage  of  naturalistic  enthusiasm 
reached  its  climax  somewhat  before  the  gen- 
eral conditions  in  the  state  were  ripe  for 
the  founding  of  the  academy;  and  so  the 
pioneer  naturalists  of  Wisconsin^  particu- 
larly Lapham  and  Hoy,  may  be  regarded  as 
the  forefathers  of  the  academy  quite  as 
truly  as  its  founders.  Though  the  natural- 
ist stage  had  already  somewhat  declined 
when  the  time  for  the  inauguration  of  the 
academy  had  come,  it  was  a  very  essential 
preliminary  to  the  founding  of  the  acad- 
emy. 

THE  IMMEDIATE  PRE-PEBI(H>  OF  PHEPABATION 

The  thirties,  the  forties  and  the  early 
fifties  of  the  last  century  were  eminentiy 
pioneer  days.  With  the  sixties  came  the 
Civil  War,  and  with  the  mid-sixties,  its 
close.  It  left  the  natural  aftermath  of  war, 
diverse  currents  and  counter  currents  of 
thought  and  feeling  setting  in  devious  di- 
rections— on  the  one  hand,  a  desire  for 
peace  and  rest,  for  cessation  of  serious 
thought,  for  physical,  mental  and  even 
moral  relaxation ;  on  the  other  hand,  when 
these  first  desires  were  in  some  measure 
satisfied,  a  resumption  of  the  tension  that 
had  become  habitual  in  the  war,  a  new  im- 
pulse to  tenacious  pursuit,  a  new  will  to 
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victory.  The  larger  yision  that  came  with 
the  wider  interests  and  e3cperiences  of  the 
war,  visions  of  that  which  was  national 
rather  than  x>or8onal,  entered  into  the  new 
mental  attitude.  The  man  whose  pre-war 
thoughts  had  centered  on  his  farm,  his 
town,  or  his  county,  had  been  forced  to 
dwell  on  his  crtate  and  his  country  at  large 
and  he  could  not  permaneiiltly  shrink  back 
to  his  former  limitations  of  interest.  The 
man  who  had  marched  shoulder  to  shoulder 
could  not  well  relapse  into  personal  isola- 
tion. And  so  the  half  decade  following  the 
war  became  the  generative  x)eriod  of  these 
broader  views  and  those  generous  instincts 
of  coordinations  that  led  to  the  organization 
of  a  common  effort  for  the  intellectual  de- 
velopment of  the  state.  This  was  the  im- 
mediate pre-period  of  the  founding  of  the 
academy. 

THE  FORMAL  POUNDING  OP  THE  AOADEMY 

During  this  half -decade,  voluntary  or- 
ganizations were  formed  here  and  there  for 
the  promotion  of  science  and  for  personal 
culture,  and  some  futile  efforts  of  a  more 
general  order  were  made,  all  of  which  were 
more  or  less  tributary  to  the  coming  gen- 
eral movement.  Encour^ed  by  these 
symptoms  of  readiness.  Dr.  J.  W.  Hoyt, 
secr€rt;ary  of  the  State  Agricultural  Society, 
worked  out  a  comprehensive  scheme  for  a 
State  Academy.  He  sent  printed  copies  of 
this  to  such  citizens  of  the  state  as  were 
thought  to  be  interested  in  such  a  move- 
ment, whether  or  not  they  were  likely  to  be 
able  to  engine  in  research  or  to  make  con- 
tributions to  any  phase  of  science,  arts,  or 
letters.  He  also  proposed  that  a  convention 
be  called  to  organize  such  an  academy.  The 
proposals  met  with  a  cordial  response  and 
a  special  call  for  the  proposed  convention 
was  issued  bearing  the  signatures  of  105 
representative  men  of  various  callings  and 
intellectual  interests.     In  explanation  of 


my  presence  here  to-day  and  my  effort  to 
serve  you  as  requested  by  your  president, 
I  may  be  permitted  to  say  that  my  name 
formed  the  tail  end  of  the  list,  and  that  is 
perhaps  why  ''the  rider  of  the  pale  horse '' 
has  thus  far  overlooked  me  in  his  frequent 
and  fateful  visitations.  If  he  shall  con- 
tinue to  feel  that  the  vanishing  end  of  the 
long  list  is  too  immaterial  to  require  any 
notice  on  his  part,  his  good  judgment  will 
meet  with  my  most  hearty  concurrence. 

The  convention  met  on  February  16, 
1870,  and  proc^ded  with  great  unanimity 
to  organize  the  Wisconsin  Academy  of  Sci- 
ences, Arts  and  Letters.  A  con^itution 
was  adopted,  officers  elecfted,  provision  made 
for  incorporation  and  for  the  other  re- 
quirements of  a  new  organizaticm.  The 
constitution  provided  for  three  depart- 
ments, embracing  respectively  the  sciences, 
the  arts  and  letters.  Only  the  first  of  these 
was  organized  at  the  initial  meeting,  but  a 
fuller  organization  was  effected  during  the 
ensuing  year. 

The  general  purpose  of  the  academy  was 
declared  to  be  the  encouragement  of  in- 
vestigation and  the  dissemination  of  correct 
views  of  the  various  phases  of  science,  lit- 
erature and  the  arts.  The  special  purposes 
of  the  Department  of  the  Sciences  were  de- 
clared to  be  general  scientific  research,  a 
progressive  and  thorough  scientific  survey 
of  the  state  under  the  direction  of  the  offi- 
cers of  the  academy,  the  formation  of  a 
scientific  museum,  and  the  diffusion  of 
knowledge  by  the  publication  of  original 
contributions  to  science;  that  of  the  De- 
partment of  Arts  to  be  the  advancement 
of  the  useful  arts  through  the  application 
of  science  and  the  encouragement  of  orig- 
inal invention;  the  encouragement  of  the 
fine  arts  and  the  improvement  of  the  pub- 
lic taste  by  original  contributions  to  art  and 
by  the  formation  of  an  art  museum ;  that  of 
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the  Department  of  Letters  to  be  the  en- 
couragement of  philological  and  historical 
research,  the  improvement  of  the  English 
laqgoage,  the  collection  and  preservation  of 
historic  records,  and  the  formation  of  a 
general  library. 

Thus  took  place,  fifty  years  ago,  the 
formal  founding  of  the  academy. 

THE   SUBSTANTIAL   EBTABUSHHENT    OF    THE 
ACAISMY 

As  already  implied,  this  formal  inaugu- 
ration of  the  academy  represented  rather 
the  ideals  and  aspirations  of  those  who 
gave  it  countenance,  than  a  substantial 
banding  together  of  real  workers  in  science 
or  scholarship.  It  is  unnecessary  to  say 
that  the  future  of  the  academy  as  a  vital 
working  institution  depended  almost  wholly 
upon  the  persistent  and  sacrificial  endeav- 
ors of  men  personally  devoted  to  research 
and  to  culture.  Scarcely  a  dozen  of  those 
who  signed  the  call  for  the  convention  were 
productive  workers  in  any  of  the  fields  em- 
braced within  the  purposes  of  the  academy. 
The  more  comprehensive  clientele  sought 
for  the  academy  at  the  outset  was  altogether 
laudable  and  the  sympathy  and  encourage- 
ment of  this  larger  body  were  very  helpful, 
but  I  assume  that  you  who  now  form  the 
working  members  of  the  academy  and  are 
to  hand  it  on  to  the  next  generation,  care 
most  to  learn  who  were  the  real  leaders  in 
giving  woridng  vitality  to  the  academy  in 
those  earliest  days,  all  the  more  so  because 
oertain  vital  phases  of  this  essential  feature 
of  the  enterprise  linger  only  in  vanishing 
impressions  and  fading  memories  and  will 
ioon  be  lost  if  not  now  recorded. 

The  important  part  played  by  Dr.  Hoyt 
in  planning  so  broadly  and  in  urging  so 
successfully  the  initial  steps,  has  already 
be^i  indicated.  This  service  was  recognized 
by  choosing  him  first  president  of  the  acad- 


emy. He  was  thus  enabled  to  round  out 
the  formal  organization  of  the  academy  on 
the  comprehensive  plan  adopted.  He  had 
the  merit  of  assiduity  in  calling  into  activ- 
ity the  latent  as  well  as  active  talent  avail- 
able in  the  state  at  the  time.  Though  not 
a  special  woifcer  in  any  line  of  research, 
his  intellectual  sympathies  were  wide,  his 
aspirations  were  high;  his  dream  for  the 
academy  was  ambitious. 

The  working  nucleus  of  the  academy  at 
the  start  was  the  group  of  enthusiastic  nat- 
uralists who  had  grown  up  under  the  stim- 
ulus of  the  pioneer  conditions.  Among 
these  I  beg  to  include  those  who  studied  the 
strata  beneath  and  tiie  sky  above,  as  well 
as  those  devoted  to  the  plants  and  animals 
that  tenanted  the  surface.  Foremost  among 
these,  by  common  consent,  was  Dr.  I.  A. 
Lapham,  of  Milwaukee,  then  already  a  vet- 
eran scientist.  By  profession  a  civil  engi- 
neer, he  had  become  at  an  early  day  a 
faithful  collector,  observer  and  recorder  of 
natural  phenomena  in  nearly  all  leading 
lines  from  bed-rock  to  sky.  He  was  at  once 
a  botanist,  a  zoologist,  an  archeologist,  a 
geologist  and  a  meteorologist.  He  was  a 
distinguished  example  of  the  best  order  of 
the  old  school  of  all-round  students  of  nat- 
ural science.  Probably  we  owe  to  Dr.  Lap- 
ham,  more  than  to  any  other  single  indi- 
vidual, the  establishment  of  our  Weather 
Service.  He  served  as  the  first  general  sec- 
retary of  the  academy. 

Scarcely  less  active  and  influential  in 
giving  vitality  to  the  academy  at  the  start 
was  Dr.  H.  P.  Hoy,  of  Racine,  an  intimate 
friend  and  coworker  of  Lapham 's  in  early 
naturalistic  work.  He  had  already  become 
a  veteran  student  of  birds,  insects  and 
fishes,  and  was  also  €tn  enthusiastic  collector 
of  plants  and  of  fossils  from  the  ancient 
crinoid  fields  of  Bacine.  He  was  also  an 
eager  student  of  the  relics  of  aboriginal 
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life.  Lapham  was  quiet  and  modesily  dem- 
onstrative, but  Dr.  Hoy  so  bubbled  over 
with  enthusiasm  thait  he  easily  set  the  pace 
in  demonstrative  interest.  He  was  chosen 
as  the  second  president  of  the  academy.  Dr. 
J.  G.  Enapp,  of  Madison,  was  a  frequent 
contributor  in  several  naturalistic  lines,  as 
was  also  Dr.  Engelmann,  of  Milwaukee, 
but  the  former  soon  moved  from  the  state 
and  the  latter  was  removed  by  death. 

In  the  physical  sciences.  Dr.  John  E. 
Davies,  of  the  state  university,  was  at  first 
perhaps  the  leading  contributor,  with  Dr. 
J.  H.  Eaton,  of  Beloit,  and  Drs.  R.  Z. 
Mason  and  J.  C.  Foye,  of  Appleton,  as  al- 
most equally  active  coworkers.  Dr.  Eaton 
was  perhaps  the  only  original  member  of 
the  academy  who  had  any  notable  academic 
training  in  technical  research.  A  graduate 
pf  Amherst,  he  had  won  a  Ph.D.  at  Got- 
tingen  by  his  researches  on  the  compounds 
of  manganese. 

In  the  field  of  political  economy  and  so- 
cial science,  at  the  outset,  advancement  was 
sought  more  by  rational  discussion  than  by 
rigorous  determinations  of  basal  data ;  and 
90  there  was  more  general  participation  in 
the  discussions  than  in  the  more  specific 
sciences.  The  most  active  leaders  were 
President  A.  L.  Chapin,  of  Beloit  (chosen 
third  president  of  the  academy).  President 
G.  M.  Steele,  of  Appleton,  Superintendent 
Samuel  Fallows,  the  Beverend  Charles 
Cavemo,  Professor  A.  0.  Wright,  and  later 
President  John  Bascom,  Beverend  Dr.  Hol- 
land and  others. 

Though  not  active  at  the  very  outset.  Dr. 
Wm.  F.  Allen,  of  the  state  university,  soon 
began  a  memorable  series  of  papers  replete 
with  specific  historical  research.  These  set 
a  high  standard  of  true  original  investiga- 
tion in  humanistic  lines.  From  his  schol- 
arly papers  some  of  us  caught  our  first  real- 


izing sense  of  what  constitutes  original  re- 
search in  history. 

Dr.  Fouling,  of  the  state  university,  was 
at  the  start  a  rather  lonesome  leader  in 
philological  research,  but  the  fewness  of 
workers  in  this  line  was  offset  by  the  qual- 
ity of  the  papers  offered. 

An  attempt  was  made  to  give  speculative 
philosophy  a  distinct  place  in  the  work  of 
the  academy  under  the  leadership  of  Dr.  S. 
H.  Carpenter,  of  the  university,  but  the 
effort  scarcely  survived  his  early  death. 

Diversity  and  picturesqueness  were  given 
to  the  heavier  parts  of  the  program  by  the 
sprightly  literary  contributions  of  the  in- 
imitable Dr.  Butler. 

BARTiTEB  AND  LATEB  TRENDS  OF  THE  AOADBMY 

As  already  noted,  the  formal  organization 
of  the  academy  was  distinctly  broad,  and 
there  was  a  general  desire  and  a  definite 
effort  to  preserve  an  appreciative  and  bal- 
anced attitude  toward  all  phases  of  research 
and  of  culture.  None  the  less  almost  in- 
evitably distinct  trends  disclosed  themselves 
almost  from  the  start,  and  new  trends  ai>- 
peared  in  close  succession,  partly  due  to 
the  new  men  that  came  to  the  state,  and 
partly  to  the  development  of  young  talent 
within  it.  Of  the  papers  presented  during 
the  first  two  years,  35  per  cent,  related  to 
geological  subjects,  23  per  cent  to  biolog- 
ical, 17  per  cent,  to  physical  and  mathe- 
matical science,  15  per  cent,  to  x>olitical  and 
sociological  subjects,  and  the  remaining  10 
per  cent,  to  historical  and  philological  sub- 
jects or  to  topics  not  readily  classified.  A 
distinct  geological  trend  at  the  outset  is 
thus  disclosed  and  the  preponderance  grew 
for  a  time.  This  special  activity  was  due 
partly  to  charter  members,  particularly 
Lapham,  Eaton  and  Chamberlin,  but  also, 
in  a  quite  notable  degree,  to  the  advent  of 
Professor  B.  D.  Irving,  who  came  to  the 
state  in  the  year  following  the  founding  of 
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the  academy.  He  came  with  excellent  train- 
ing and  the  advantage  of  some  field  work, 
and  at  once  took  an  active  part  in  leading 
geological  inquiry  along  sound  scientific 
lines.  Irving  was  chosen  fourth  president 
of  the  academy.  Two  years  later  a  syste- 
matic (Geological  Survey  was  instituted  by 
the  state,  largely  through  the  influence  of 
members  of  the  academy,  and  this  not  only 
gave  unusual  opportunities  for  productive- 
ness in  this  line,  but  helped  to  develop 
young  talent  that  made  itself  felt  in  the 
later  activities  of  the  academy. 

Soon  after  the  founding  of  the  academy, 
the  great  movement  toward  a  higher  order 
of  things  in  agricultural  science  and  prac- 
tise began  and  at  first  was  most  definitely 
represented  by  the  chemical  work  of  Pro- 
fessor W.  W.  DanieUs.  The  developments 
in  agriculture  were  more  closely  connected 
with  the  State  Agricultural  Society  and 
particularly  with  the  state  university  than 
with  the  academy,  but  the  academy  claims 
some  little  merit  for  this  most  signal  devel- 
opment. 

About  the  same  time  also  Major  Nico- 
demus  and  Captain  Nader  took  the  lead  in 
developing  interest  in  engineering  themes 
by  notid)le  and  stimulating  discussions. 

There  has  been  occasion  to  lay  emphasis 
on  the  type  of  study  of  plants  and  animals, 
most  familiarly  known  as  natural  history, 
which  prevailed  at  lihe  founding  of  the 
academy  and  in  the  preceding  pioneer  stage. 
The  career  of  the  academy  was  scarcely 
more  than  under  way  before  this  began  to 
give  place  to  modem  biological  inquiries, 
and  this  led  on  to  those  important  ecolog- 
ical and  other  studies  that  characterized 
the  later  official  surveys  and  that  mean 
so  much  to  the  intellectual  and  material 
welfare  of  the  people  of  lihe  state.  This  was 
I>erhAp8  the  most  notable  change  of  trend 
in  the  intimate  work  of  the  academy.  It 
was  led  by  a  young  man  who  came  to  the 


state  in  the  fifth  year  of  the  academy  and 
has  given  the  academy  one  of  its  most  pro- 
longed and  valued  series  of  papers.  Then 
a  young  man,  we  now  delight  to  honor  and 
revere  him  as  president  at  once  of  the  acad- 
emy and  of  our  state  university.  President 
Birge.  A  systematic  phase  in  this  modem 
departure  was  a  little  later  admirably  illus- 
trated by  the  important  contributions  of 
Professor  and  Mrs.  Peckham. 

By  the  end  of  the  first  decade  of  the 
academy's  life,  it  had  undergone  further 
changes  and  had  taken  on  much  more  dis- 
tinct diversity.  It  thus  began  the  better  to 
represent  the  varied  intellectual  devdop- 
ment  which  the  state  was  rapidly  coming 
to  enjoy,  and  which  it  has  more  fully  real- 
ized in  these  later  years. 

By  the  end  of  the  second  decade  the  di- 
vergencies toward  the  later  phases  of  the 
academy  became  still  more  marked.  The 
distinctions  of  departments,  that  were 
rather  formally  defined  at  the  outset,  b^an 
to  fade  away,  while  the  departments  them- 
selves grew  more  divergent.  A  more  cos- 
mopolitan spirit  arose  which  made  less  of 
subjects  and  more  of  method  and  real  in- 
tellectual advance.  The  formative  period 
was  being  merged  into  what  now  seems  to 
a  founder  ''the  Qolden  Era"  of  the  acad- 
emy. Doubtless  intrinsically,  it  was  no 
better  than  later  stages — perhaps  not  so 
good — ^but  these  are  the  days  of  relativity 
and  to  one  who  felt  the  struggle  and  the 
weakness  of  the  start,  it  seemed  golden. 

With  it  there  came  rapid  changes  in  the 
personnel.  The  veteran  naturalists  passed 
away  and  other  losses  were  many  and  grave. 
But  the  chief  changes  came  from  two  other 
sources.  The  educational  institutions  of 
the  state  were  rapidly  developing  in  re- 
search lines  and  there  came  to  the  state 
many  able  men,  well  equipped  and  produc- 
tive. It  would  be  easy  to  begin  the  list — 
for  there  was  Trelease  and  the  lamented 
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Barnes — and  to  go  on  at  length,  but  where 
could  I  end  itf  Besides,  it  is  not  my  func- 
tion to  deploy  the  Golden  Age  of  the  acad- 
emy, but  merely  its  founding.  The  other 
source  of  change  came  even  closer  to  the 
hearts  of  the  founders,  the  coming  of  choice 
youth  of  the  state  into  productive  member- 
ship in  the  academy,  the  children  of  the 
academy.  They  were  equally  and  perhaps 
more  the  children  of  the  educational  insti- 
tutions of  the  state,  but  we  claim  them  as 
children  of  the  academy  none  the  less. 
Very  notable  among  these  was  President 
Van  Hise,  who  rapidly  rose  to  leadership 
in  the  state,  in  the  nation  and  beyond.  It 
would  be  a  delight  to  name  many  others, 
but  how  could  the  parental  affection  of  a 
founder  permit  him  to  stop  short  of  naming 
all  the  children  of  the  academy  t  The  di- 
lemma is  in  itself  evidence  that  the  forma- 
tive stage  of  the  academy  had  already 
passed  away.  The  founding  of  the  academy 
had  really  ti&en  place. 

Thomas  Chbowdeb  Chahbeblin 
UNiviasiTT  OF  Ohioaoo 


SCIENTIFIC  EVENTS 

AITOPF'S    EQUAL-AREA    PROJECTION    OP   THE 
SPHERE 

A  PROJECTION  of  the  whole  sphere  on  an 
equivalent  or  equal  area  system  devised  by 


Aitoff,  has  just  been  issued  by  the  IT.  S. 
Coast  and  Geodetic  Survey,  size  11  inches^ 
price,  15  cents. 

The  sphere  is  represented  within  an  ellipse 
with  major  axis  twice  the  minor  axis.  No 
shoreline  has  been  included  since  it  is  in- 
tended primarily  for  the  plotting  of  the  stars 
in  astronomical  work,  its  value  for  this  kind 
of  work  being  suggested  by  Professor  Ben- 
jamin Boss,  of  the  Dudl^  Observatory, 
Albany,  N.  Y. 

The  projection  is  bounded  by  an  ellipse 
similar  to  that  which  is  used  in  Mollweide's 
equal  area  projection  but,  since  the  parallels 
are  curved  lines,  the  distortion  in  the  polar 
regions  is  less  in  evidence.  The  net-work  of 
meridians  and  parallels  is  obtained  by  the 
orthogonal  or  perpendicular  projection  of  a 
Lambert  meridional  equal  area  hemisphere 
upon  a  plane  making  an  angle  of  60**  to  the 
plane  of  the  original. 

The  fact  that  it  is  an  equivalent  or  equal 
area  projection  combined  with  the  fact  that 
the  celestial  sphere  is  represented  in  one 
continuous  map,  will  show  at  a  glance  the 
relative  frequency  of  stars  in  the  different 
regions  of  the  expanse  of  the  heavens.  As 
constructed  the  radius  of  the  sphere  to  be 
projected  is  taken  as  a  decimeter  so  that  the 
graticule  has  a  very  convenient  size  for  gen- 
eral use. 

As  used  for  a  map  of  the  world,  this  pro- 
jection is  well  adapted  to  replace  the  Mercator 
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projection  in  atbtsee  of  physical  geography  or 
for  statistical  purposes  and  has  the  advantage 
over  MoUweide's  in  that  its  representation  of 
the  shape  of  countries  far  east  and  west  of 
the  central  meridian  is  not  so  distorted  be- 
cause meridians  and  parallels  are  not  so 
oblique  to  one  another. 

By  employing  the  meridian  of  Greenwich 
as  a  central  meridian,  the  continental  masses 
can  be  mapped  where  the  projection  is  at  it» 
best  and  the  greater  distortion  transferred  to 
the  Pacific  Ocean. 

RKTIRBMBNT  OP  CIVIL  8BRVICB 
BMPLOYBB8 

The  act  providing  for  the  retirement  of  civil 
service  employees  is  now  effective.  It  applies 
to  employees  who  have  been  in  the  classified 
service  15  or  more  years  and  who  have  reached 
the  age  of  70  years  (65  years  in  the  case  of 
mechanics).  Employees  eligible  for  retirement 
are  divided  into  six  classes  depending  on  length 
of  service,  and  the  maximum  and  minimum 
annuities  in  each  class  are  specified  by  law, 
being  contingent  on  the  average  annual  basic 
salary  for  the  last  10  years  of  service.  The 
classes,  maximum  rates  and  annuities  are  as 
follows: 

A.  Service,  30  yean  or  more;  annuity,  60  per 
eent.  of  sahury;  maxunmn,  $720;  miniimiTn,  $360. 

B.  Service,  27  years;  annuity,  54  per  cent,  of 
salary;  mazunum,  $648;  minimum,  $324. 

C.  Service,  24  years;  annuity,  48  per  cent,  of 
salary;  maximum,  $576;  minimum,  $288. 

2>.  Service,  21  years;  annuity,  42  per  cent,  of 
eahuy;  maximum,  $504;  minimum,  $252. 

B.  Service,  18  years;  annuity,  36  per  cent  of 
salary;  maximum,  $432;  minimum,  $216. 

i^.  Service,  15  years;  annuity,  30  per  cent,  of 
salary;  maximum,  $360;  minimum,  $180. 

Employees  to  whom  the  retirement  provisions  of 
the  act  apply  shall,  within  90  days  of  the  passage 
of  the  act  or  within  90  days  after  reaching  the  re- 
tirement age,  he  automatically  separated  from  the 
service.  In  eases  where  the  responsible  adminis- 
trative officers  certify  to  the  Civil  Service  Com- 
mission that  employees  who  have  reached  the  re- 
tirement age  but  by  reason  of  efficiency  and  will- 
ingness to  remain  may  be  advantageously  continued 
in  the  pufblic  service,  such  employees  may  be  re- 
tained for  successive  terms  of  two  years. 


Beginning  with  August  1,  1920,  there  will  be 
withheld  each  month  2i  per  cent,  of  the  basic  sal- 
ary of  each  employee  in  the  dassifled  service. 

THB    MBYBR    MEMORIAL    MBDAI^ 

Frank  N.  Heyer  was  an  agricultural  ex- 
plorer in  the  Office  of  Foreign  Seed  and  Plant 
Introduction,  Bureau  of  Plant  Industry,  U.  S. 
Department  of  Agriculture.  For  thirteen  years 
he  searched  through  China,  Turkestan  and 
other  parts  of  Asia,  for  plants  which  might 
be  valued  additions  to  American  agriculture 
and  horticulture.  When  he  lost  his  life  on 
the  Yangtze  River  in  1918,*  he  left  a  bequest 
of  a  thousand  dollars  to  the  staff  of  the  Wash- 
ingtcm  Offica  The  individuals  of  the  Office 
have  put  the  bequest  into  a  permanent  tribute 
to  his  memory,  in  the  shape  of  a  medal,  de- 
signed by  Theodore  Spicer-Simson,  which  is 
to  be  awarded  for  distinctive  service  in  plant 
introduction.  The  awards  are  to  be  made  by 
the  Council  of  the  American  Gtenetic  Asso- 
ciation. 

The  first  award  was  made  on  May  8,  1920, 
when  the  medal  was  presented  to  l£r.  Barbour 
Lathrop.  Dr.  David  Fairchild,  in  behalf  of 
the  Council,  presented  the  medal.  Mr.  Lath- 
rop had  a  large  part  in  the  founding  of  the 
Office  of  Foreign  Seed  and  Plant  Intro- 
duction, and  has  been  intimately  connected 
with  it  since.  He  and  Dr.  Fairchild  com- 
prised one  of  the  first  exploration  expeditions, 
and  visited  the  West  Indies,  South  America, 
Europe,  Egypt,  India,  C^lon  and  the  East 
Indies.  Many  introductions  now  growing  in 
this  country  were  secured  on  this  and  subse- 
quent trips  which  Mr.  Lathrop  conducted  and 
financed.  The  first  seed  of  the  Egyptian 
cotton,  the  culture  of  which  now  amounts  to 
$20,000,000  a  year  in  Arizona,  was  brought  in 
by  them.  The  tropical  mangos,  now  an  in- 
dustry in  Florida;  the  Persian  Gulf  dates, 
peculiarly  successful  in  the  Imi)erial  Valley; 
Sumatra  wrapper  tobacco,  now  famous  in 
Connecticut;  the  first  large  collection  of 
Japanese  flowering  cherries;  Khodes  grass, 
which  has  been   called  the  timothy  of  the 

1  From  the  Proceedingf  of  the  Washington  Acad- 
emy of  Sciences. 
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South;  and  yarieties  of  soy  beans  and  the 
oriental  timber  and  edible  bamboos  of  Japan, 
which  are  now  represented  by  groves  in 
yarions  parts  of  the  south,  were  also  secured. 

HONORARY    DBGRBBS    AT    TALB    UNIVBRSITT 

At  the  recent  commencement  of  Yale  ITni- 
yersity  the  degree  of  doctor  of  science  was 
conferred  on  Dr.  H.  P.  Armsby  and  the 
degree  of  master  of  arts  on  Dr.  William  Dar- 
rach.  Professor  H.  E.  Hawkes  and  Mr.  E.  W. 
Nelson.  In  conferring  these  degrees  President 
Hadley  said: 

HxNRY  Prentiss  Abmsby:  A  graduate  of  the 
Sheffield  Scientific  School  in  1874,  specializing  in 
chemistry;  doctor  of  philosophy  at  Yale,  1879; 
for  several  years  he  was  associated  with  that  ad- 
mirable mstitution,  the  Conneeticnt  Agricultural 
Experiment  Station.  He  has  been  a  teacher  in 
various  universities;  he  is  a  leading  authority  on 
animal  nutrition  at  Pennsylvania  State  College. 
He  is  now  director  of  the  Institute  of  Animal  Nu- 
trition at  Pennsylvania  State  College.  After  the 
signing  of  the  armistice,  he  was  chosen  to  go 
abroad  in  the  commission  concerned  with  food 
problems  in  Europe.  His  career  has  been  a  multi- 
tudinous blessing. 

William  Dabraoh:  Was  graduated  from  Yale 
College  in  1897;  member  of  Phi  Beta  Kappa;  took 
the  degree  of  M.A  and  MJ>.  at  Columbia;  is  now 
dean  of  the  medical  faculty  at  the  College  of  Physi- 
cians and  Surgeons.  He  was  attached  to  Base  Hos- 
pital No.  2,  with  commission  as  captain,  and  sailed 
for  France  in  May,  1917;  was  advanced  to  the 
rank  of  colonel  in  1919,  and  became  senior  con- 
sultant in  surgery  at  headquarters.  His  publica- 
tions in  scientific  research  are  important.  He  is  a 
surgeon,  a  scholar,  a  teacher  and  a  patriot. 

Hkrbibt  Edwin  Hawbxs:  BA.,  Yale,  1896; 
PhJ).,  1900;  like  many  of  his  classmates.  Dr. 
Hawkes  became  a  memSber  of  the  Yale  faculty,  and 
taught  mathematics  for  twelve  years.  In  1910  he 
was  called  to  Columfbia  as  professor;  he  was  such  a 
conspicuous  success  in  administration  that  he  was 
made  dean  of  the  college.  He  is  the  author  of 
books  in  his  chosen  field,  but  his  chief  distinction 
is  a  worker  of  miracles — ^he  has  made  hundreds  of 
young  men  love  mathematics.  Perhaps  they  would 
not  love  mathematics  so  much  if  they  did  not  love 
him  even  more.    A  living  force  in  education. 

Edward  William  Nklson:  A  distinguished  nat- 
uralist and  one  of  the  first  ornithologists  in  the 


world.  He  has  been  on  scientific  expeditions  in 
the  Arctic  and  Torrid  Zones,  and  is  at  home  every- 
where. He  was  in  Alaska  in  1877,  with  the  ex- 
pedition in  search  of  the  Jeanette  in  1881,  and  has 
spent  many  years  of  scientific  conquest  in  Mexico. 
He  has  publislied  authoritative  monographs  on  the 
birds  of  Bering  Sea  and  on  the  squirrels  of  Cen- 
tral America.  He  is  chief  of  the  Biological  Sur- 
vey in  the  U.  S.  Department  of  Agriculture.  Dur- 
ing the  war,  he  was  constantly  employed,  and  he 
discovered  the  best  method  of  ridding  the  trenches 
of  undesirable  visitors;  thus  making  the  study  of 
natural  history  contributoiy  to  social  science.  He 
leaves  for  Alaska  to-day. 

The  degree  of  doctor  of  laws  was  conferred 
on  Sir  Auckland  Campflbell  Oeddes,  member  of 
British  Parliament,  formerly  professor  of 
anatomy,  British  ambassador  to  the  United 
States. 


SCIENTIFIC  NOTES  AND  NEWS 

The  Albert  medal  of  the  Royal  Society  of 
Arts  has  been  awarded  to  Dr.  A.  A.  Michelson, 
professor  of  physics  in  the  University  of  Chi- 
cago. 

Dr.  Edgar  F.  Smith,  retiring  provost  of  the 
University  of  Pennsylvania,  after  conferring 
degrees  and  giving  the  commencement  address, 
received  from  Dr.  William  Pepper,  dean  of  the 
medical  school,  the  doctorate  of  medicine,  con- 
ferred at  the  special  request  of  the  faculty  of 
the  school  of  medicine. 

Harvard  Universitt  has  conferred  its  doc- 
torate of  science  on  Dr.  W.  W.  Keen,  of  Phila- 
ddphia,  and  Dr.  H.  M.  Biggs,  of  New  York. 

The  doctorate  of  science  has  been  conferred 
by  Tufts  College  on  Dr.  Arthur  B.  Lamb,  pro- 
fessor of  chemistry  at  Harvard  University. 

The  degree  of  master  of  science  was  con- 
ferred on  Major  Edward  Hall  Bowie,  fore- 
caster, U.  S.  Weather  Bureau,  at  the  com- 
mencement of  St.  John's  College. 

The  semi-centennial  celebration  of  Iowa 
State  College  was  held  in  connection  with 
oonmiencement  in  Jxme  this  year,  having  been 
delayed  nearly  two  years  on  account  of  the 
war.  Four  hxmdred  and  thirty-five  degrees 
were  awarded.  No  honorary  degrees  had  been 
given  in  recent  years.    Thirteen  were  conferred 
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in  connection  with  the  aemi-oentennial  cele- 
bration, as  follows:  Doctor  of  Science  to  J.  C. 
Arthur,  Purdue  llniyersity;  Alfred  Atkinson, 
Montana  .A^cultural  College;  Carleton  Boy 
Ball,  Washington,  D.  C;  Isabel  Bevier,  llni- 
yersity of  Illinois;  Eugene  Davenport,  llni- 
yersity of  Illinois;  A.  S.  Hitchcock,  Washing- 
ton, D.  C;  L.  S.  Klinck,  University  of  Brit- 
ish Columbia;  John  K.  Hohler,  Washington, 

D.  C;  Wibnon  Newell,  Gainesville,  Fla.;  R 
A.  Oakl^,  Washington,  D.  0.  Doctor  of 
Engineering  to  W.  C.  Armstrong,  St  Paul, 
Minn.;  A  P.  Davis,  Washington,  D.  C; 
Thomas  L.  Smith,  Milwaukee,  Wis. 

Major  Obnebal  William  O.  Gorgas,  former 
surgeon-general  of  the  United  States  Army, 
has  been  obliged  to  abandon  his  mission  to 
West  Africa,  where  he  was  going  to  investi- 
gate sanitary  conditions.  Other  members  of 
the  party,  headed  by  Brigadier  General  Robert 

E.  Noble,  U.  S.  Army,  will  proceed  thither  on 
June  30.  General  Qorgas  recently  suffered  in 
London  a  stroke  of  apoplexy,  which  affected 
the  left  side.  His  condition  is  still  serious 
and  it  is  planned  that  he  shall  return  to  the 
United  States  when  he  is  able  to  traveL 

In  its  account  of  the  Imperial  Entomolog- 
ical Conference  held  in  London  from  June  1 
to  11  Nature  says:  ''Much  gratification  was 
felt  and  expressed  at  the  presence  for  the  first 
two  days  of  Dr.  L.  O.  Howard,  entomologist 
of  the  U.  S.  Department  of  Agriculture.  BEis 
brief,  pointed  remarks  at  some  of  the  dis- 
cussions were  much  appreciated;  he  deplored 
some  recent  attempts  to  destroy  'entomol- 
ogy '  as  a  specific  economic  subject  by  dividing 
its  subject-matter  between  'parasitology'  and 
*  I^iytopathology.'  '* 

Dr.  O.  G.  Abbot,  assistant  secretary  of  the 
Smithsonian  Institution,  has  gone  to  Arizona 
to  supervise  the  setting  up  of  a  solar  observ- 
ingr  station  in  the  Haqua  Hala  Mountains. 

Professor  Lewis  Knudson,  of  the  College 
of  Agriculture,  has  returned  to  Ithaca  after  a 
stay  of  several  months  in  France  and  Spain. 
At  the  request  of  the  Spanish  government  he 
visited  Madrid  and  Barcelona,  at  the  Natural 
Museum  of  Sciaice  he  organized  a  depart- 


ment of  plant  physiology  and  gave  a  course  of 
lectures  and  conducted  a  laboratory. 

Brigadier  General  M.  T.  Finnet,  Colonel 
John  B.  Walker  and  Lieutenant  Colonels 
Robert  H.  Ivy  and  Murray  S.  Danforth,  Med- 
ical Keserve  Corps,  have  been  ordered  to 
Paris,  France,  for  duty  at  the  oomingr  inter- 
aUied  surgical  conference. 

Dr.  Seymour  Hadwen  has  resigned  his 
XK)sition  as  chief  pathologist  in  charge  of  the 
biological  laboratory.  Health  of  Animals 
Branch,  Canadian  Department  of  Agricul- 
ture, Ottawa,  Canada,  and  has  taken  a  posi- 
tion as  chief  pathologist  in  the  Reindeer  In- 
vestigations of  the  Bureau  of  Biological 
Survey,  U.  S.  Deimrtment  of  Agriculture. 
His  headquarters  are  Unalakleet,  Alaska. 

Dr.  N.  E.  Dorset,  physicist  of  the  Bureau 
of  Standards,  has  resigned  in  order  to  go  into 
consulting  and  testing  work. 

C.  H.  Kidwell,  chief  of  the  Water  Re- 
sources Li^ratory  of  the  U.  S.  Geological 
Survey,  has  resigned  to  accept  a  position  with 
the  Solvay  Process  Company  at  Syracuse. 

Cephas  Hempstone  Sinclair,  hydrogrraphic 
and  geodetic  engineer  in  the  U.  S.  Coast  and 
Geodetic  Survey,  died  on  May  16,  in  his  sev- 
enty-third year. 

Leonard  Donoaster,  F.RS.,  fellow  of  King's 
College,  Cambridge,  and  Derby  professor  of 
zoology  in  the  University  of  Liverpool,  died 
on  May  28,  in  his  forty-third  year. 

Dr.  F.  Kolpin  Ravn,  the  Danish  plant 
pathologist,  died  on  May  24,  at  Orange,  New 
Jersey,  while  on  a  visit  to  the  United  States. 

The  U.  S.  Civil  Service  Commission  an- 
nounces an  open  competitive  examination  on 
July  27,  for  psychological  investigator  in  em- 
ployment tests  to  fill  vacancies  in  the  Bureau 
of  Efficiency,  at  salaries  of  $8,000  to  $4,000  a 
year.  The  position  is  open  to  both  men  and 
women.  Candidates  will  not  be  required  to 
report  for  examination,  but  will  be  rated  on 
education,  experience  and  a  thesis. 

The  following  officers  and  members  of  coun- 
cil of  the  Royal  Astronomical  Society  were 
elected  at  the  anniversary  meeting  on  Feb- 
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ruaiy  18:  President:  Professor  A.  Fowler. 
Vice-presidents:  Sir  F.  W.  Dyson,  Professor  A. 
S.  Eddingrton,  Major  P.  A.  MacMahon  and 
Professor  H.  F.  NewalL  Treasurer:  Mr.  E.  B. 
ZnobeL  Secretaries:  Dr.  A.  C.  D.  Oroamnelin 
and  the  Reverend  T.  E.  R  Phillips.  Foreign 
Secretary:  Professor  H.  H.  Turner.  Council: 
Professor  A.  E.  Conrady,  Dr.  J.  L.  E.  Dreyer, 
Dr.  J.  W.  L.  Qlaisher,  Mr.  J.  Jackson,  Dr. 
Haiold  Jeffreys,  Mr.  H.  S.  Jones,  Professor 
F.  A.  Lindemann,  Mr.  E.  W.  Maunder,  Dr.  W. 
H.  Maw,  Profeesor  J.  W.  Nioholfion,  Mr.  J.  H. 
Reynolds  and  Lieutenant-Colonel  F.  J.  M. 
Stratton. 

The  members  of  the  Sigma  Xi  at  North- 
western University  celebrated  on  April  20  the 
one  hundredth  anniversary  of  the  discovery 
of  the  first  connection  between  electric  cur- 
rents and  magnetism,  made  by  H.  0.  Oersted 
at  Copenhagen,  a  discovery  which  forms  one 
of  the  two  foundation  stones  upon  which  rest 
our  modem  electrical  industries  and  wire- 
less communication.  President  Lynn  Harold 
Hough  made  some  introductory  remarks,  and 
Mr.  Walter  Clyde  Jones  gave  an  address  on 
*'  The  Significance  of  Oersted's  Work,"  which 
was  followed  by  a  conversazione  in  the  lab- 
oratory. 

A  MOTION  picture  illustrating  the  College 
Experimental  Station  Bulletin  entitled  ''Life 
History  and  Control  of  the  Pocket  Gk)pher  of 
the  Willamette  Vall^,''  by  H.  M.  Wight,  was 
a  feature  of  the  annual  open  meeting  of  the 
Biological  Club  at  the  Oregon  Agricultural 
College  on  April  22.  One  reel  was  shown 
depicting  the  destructive  habits  of  the  gopher 
on  farm  land  and  methods  for  control.  This 
picture  was  prepared  by  H.  M.  Wight,  author 
of  the  bulletin,  assisted  by  D.  "K,  Mereen,  who 
conducted  all  the  photographic  work,  and  Mr. 
J.  M.  Clifford,  of  the  Experimental  Station, 
who  supplied  the  titles.  The  program  of  the 
evening  included  an  illustrated  lecture  on 
''  Natural  Vegetation  as  an  Indicator  of  Land 
Capabilities"  by  Professor  W.  £.  Lawrence. 
The  regular  meetings  of  the  Biological  Club 
are  held  on  the  third  Tuesday  of  the  month. 


Announcement  is  made  by  the  American 
Museum  of  Natural  History  of  a  gift  by 
Frederick  F.  Brewster,  of  New  Haven,  Con- 
necticut^  of  3,200  8i>ecimens  of  land-birds 
collected  in  the  West  Indies  and  South  Amer- 
ica by  Bollo  H.  Beck,  under  the  direction  of 
Dr.  Leonard  C.  Sanford.  A  large  part  of 
this  material,  according  to  Dr.  Frank  M. 
Chai»nan,  curator  of  the  department  of  birds, 
is  new  to  the  museum's  collections,  and  much 
of  it  is  contained  in  no  other  museum.  The 
collection  includes  1,500  birds  from  the  West 
Indies  chiefly  the  high  mountains  of  Santo 
Domingo,  from  which  little-known  area  there 
is  included  a  series  of  the  recently  discovered 
Crossbill  and  Patagonia  Sparrow,  known 
heretofore  only  from  a  few  specimens  in  the 
National  Museum  in  Washington;  a  large 
series  of  two  distinct  new  species,  known 
only  in  the  Brewster  collection;  and  the 
unique  lype  of  a  new  genus  of  Goatsuckers. 
There  are  also  500  birds  from  Bahia,  and 
somewhat  over  a  thousand  specimens  from 
the  extreme  southern  part  of  South  America, 
including  a  representative  series  from  Tierra 
del  Fuego  and  the  Falkland  Islands^  from 
which  localities  the  museum  was  wholly  with- 
out material. 

It  is  noted  in  Nature  that  a  meeting  has 
been  held  in  Brussels  of  the  scientific  com- 
mittee of  the  Solvay  International  Institute  of 
Physics,  and  it  was  resolved,  upon  the  recom- 
mendation of  the  executive  committee,  to  re- 
sume the  woik  of  the  institute,  which  had  been 
interrupted  by  the  war.  New  physical  councils 
will  be  summoned  from  time  to  time,  similar 
to  those  formed  in  1911  and  1918.  The  presi- 
dent referred  to  the  debt  which  the  scientific 
committee  owed  to  Dr.  B.  B.  Goldschmidit,  of 
Brussels,  for  the  services  rendered  by  him  to 
the  institute  during  the  early  years  of  its 
foundation.  The  meo^bers  of  the  committee 
were  Professor  H.  A.  Lorentz  (president), 
Haarlem;  Mme.  Curie,  Paris;  Sir  W.  BL 
Bragg,  London;  M.  Brillouin,  Paris;  Pro- 
fessor H.  Zamerlingh  Onnes,  Leyden;  Pn>- 
fesor    Enudsen,    Copenhag^i;    Professor   A. 
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Kighi,  Bologna;  Sir  Ernest  Rutherford,  Cam- 
bridge; and  Professor  E.  Van  Anbel,  Ghent. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 
Yale  Univebsity  has  received  from  an  un- 
named graduate  a  gift  of  $8,000,000  to  the 
general  endowment  of  the  university,  con- 
tingent upon  additional  gifts  of  $2,000,000  by 
next  January,  exclusive  of  those  through  the 
alumni  university  fund.  The  gift  is  made  to 
meet  increased  faculty  salaries. 

Cornell  Universitt  has  received  a  gift  of 
$500,000  from  Mr.  August  Heckscher,  of  New 
York  City,  for  the  endowment  of  research. 
The  income  of  the  fund  created  by  Mr.  Heck- 
seller's  gift  will  be  used  to  maintain  research 
professorships  and  to  provide  facilities  for 
scientific  work. 

Professor  Franklin  Moon,  who  has  held 
the  chair  of  forest  engineering  since  1912,  has 
been  elected  dean  of  the  New  York  State 
College  of  Forestry  at  Syracuse. 

Dr.  Edward  Bartow,  chief  of  the  Illinois 
State  "Vy^ater  Survey  Division,  has  been  elected 
head  of  the  department  of  chemistry  of  the 
Iowa  State  University. 

Dr.  H.  E.  Wells,  formerly  professor  of 
chemistry  at  Washington  and  Jefferson  Col- 
lege, has  been  appointed  professor  of  chem- 
istry at  Smith  College. 

Professor  Horace  Ounthorp,  of  the  depart- 
ment of  zoology  and  physiology  at  Washburn 
College,  has  accepted  an  assistant  professor- 
ship of  zoology  in  the  University  of  Washing- 
ton, at  Seattle. 

Dr.  H.  M.  Dawson  has  been  selected  to  be 
the  occupant  of  a  newly  established  chair  of 
physical  chemistry  at  the  University  of  Leeds. 


DISCUSSION   AND   CORRESPONDENCE 

ORTHOOBMB8IS   AMOMG   PISHB8 

In  tracing  successions  of  fishes,  extinct  and 
recent,  we  observe  the  outlines  of  a  law  or 
generalization,  still  vaguely  understood,  which 
i  to  be  in  line  with  Elmer's  conception  of 


orthogenesis.  This  is  defined  as  the  doctrine 
that  the  phylogenetic  evolution  of  organisms 
takes  place  systematically  in  a  few  definite 
directions,  as  contrasted  with  irregular  divert 
gence  in  many  directions. 

The  facts  in  brief  are  these:  In  certain 
groups  some  particxQar  structure  will  acquire 
a  high  degree  of  development  and  specializa- 
tion; this  being  pursued  along  what  might 
seem  to  be  a  definite  determinative  line;  after 
which,  the  structure,  being  over-developed, 
undergoes  again  progressive  degeneration, 
sometimes  being  altogether  lost. 

Two  series  of  fishes  may  illustrate  that 
point:  the  rock  fishes  (ScorpcmidoB)^  in  their 
most  primitive  forms  are  very  much  like  the 
different  types  of  bass,  the  chief  difference 
lying  in  the  presence  of  a  peculiar  backward 
extension  of  the  bone  imder  the  ^ye^  forming 
what  is  called  the  suborbital  stay,  and  the  fact 
that  the  skull  has  spines  on  its  upper  surface. 
We  have  the  elaboration  of  spines  on  the  head, 
the  elaboration  of  scales^  forming  ultimately 
a  series  of  bony  plates,  the  extension  over  the 
head  of  a  coat-of-mail,  the  elevation  of  fins, 
and  other  modifications.  These  gradually 
fading  away  through  the  different  categories 
of  sculpins  (CotiidcB),  until  we  come  to  the 
sea-snails  (LiparidcB),  These  still  retain  the 
suborbital  stay,  but  have  lost  all  the  hitherto 
specialized  qualities:  there  are  no  scales,  the 
body  is  covered  with  thin  movable  skin;  there 
are  no  spines  anywhere  on  the  head  or  fins^ 
and  the  fins  themselves  are  very  small  in  size^ 
largly  enveloped  in  the  soft  flaccid  skin. 

Quite  as  remarkable  is  the  process  of  evo- 
lution and  transformation  of  the  butterfly 
fishes  (ChcBtodontidcB),  Banning  with  forms 
like  Ephippua,  not  very  different  from  ordi- 
nary bass-like  species,  these  fishes  become 
specialized  in  very  high  fins,  the  reduction  of 
the  size  of  the  gill  opening  and  the  develop- 
ment of  brush-like  teeth  of  the  mouth.  Pass- 
ing on  further  we  see  the  tail  provided  with 
bony  structures,  sometimes  with  a  brush  of 
spines  like  porcupine  quills>  sometimes  with  a 
sharp  cutting  lance  in  a  sheath  on  either  side. 
The  scales  grow  smaller  and  rougher,  the  fins 
being   howev^    reduced    in    height    and    in 


Digitized  by 


Google 


14 


SCIENCE 


[N.  S.  Vol.  Ln.  No.  1381 


number  of  spines.  Later  the  scales  grow  still 
smaUer,  becoming  like  shagreen;  bony  plates 
appear,  while  the  spinous  dorsal,  ventral  fins 
and  the  gill  openings  undergo  reductions. 
Later  the  spinous  dorsal  and  the  yentrals  dis- 
appear altogether,  the  teeth  coalesce  into  two 
in  each  jaw  and  finally  into  one  in  each  jaw; 
this  series  finding  its  extreme  in  the  head-fish 
(Mola),  in  which  the  body  is  deeper  than 
long  and  seems  to  be  simply  a  great  head  with 
a  fin  behind  it. 

Turning  in  another  direction,  the  spinous 
fins  disappearing,  the  body  is  covered  with 
bony  plates,  and  these  finally  interlock  with 
each  ^ther,  forming  a  complete  bony  box 
absolutely  immovable.  Species  thus  provided 
are  known  as  trunk-fishes  (Ostracion),  and  in 
these  the  bony  plates  sometimes  extend  them- 
selves into  spines,  especially  on  the  head, 
which  thus  acquires  a  fantastic  appearance. 

Similar  changes  are  found  in  other  groups^ 
the  general  rule  being  extreme  specialization 
of  a  particular  organ,  producing  its  expansion 
and  high  development,  ultimately  followed  by 
its  reduction  and  final  disappearance.  In  each 
group  the  species  most  normally  formed  are 
the  earliest  to  appear  in  geological  history, 
while  primitive  forms  often  linger  with  the 
others  to  the  present  time,  most  of  these 
groups  having  their  origin  in  the  Eocene. 
Thus  many  of  these  early  types,  even  the  earl- 
iest, remain  to  the  present  day,  showing  ap- 
parently that  non-specialization,  ultra-special- 
ization and  loss  of  structure  are  all  of  second- 
ary importance  in  the  struggle  for  existence^ 
and  that  they  are  conditioned  on  something 
else,  a  law  not  yet  understood. 

DAvm  Stabr  Jobdan 

Stantobd  TJnivxbsitt 

EINSTEIN'S  THEORY  AND  SHIFT  OP 
SPECTRUM   LINES 

AocoBDiNO  to  Einstein's  theory,  as  I  under- 
stand it,  any  time  piece;,  as  e.  g.,  a  vibrating 
atom,  automatically  goes  slow  if  placed  in  a 
strong  field  of  gravitation;  also  the  effect  of 
a  gravitational  field  is  not  to  be  distinguished 
from  inertia  effects  in  any  accelerated  motion. 
A  particular  illustration  is  that  of  a  dock 


moving  in  a  cirde.  It  would  seem  that  there 
should  not  be  much  difference  between  the 
effects  of  an  acceleration  produced  thus  and 
that  produced  by  magnetic  or  electric  fields. 

In  the  Stark  effect,  where  the  radiation 
from  atoms  in  a  strong  electrical  field  is 
studied,  it  is  probable  that  some  of  the 
radiating  atoms  are  in  a  charged  state.  If 
one  computes  the  acceleration  of  a  hydrogen 
molecule  with  one  unit  of  charge  in  a  field  of 
20,000  volts  per  cm.,  without  considering  the 
dragging  effect  of  other  molecular  fields^  one 
finds  it  to  be  of  the  order  of  10^*  cm.  per  sec. 
per  sec.,  much  greater  than  the  value  of  g  at 
the  sun,  so  that  if  the  atom  could  radiate  in 
this  state  very  large  displacements  in  the 
spectrum  lines  should  be  expected,  amounting 
to  the  appearence  of  new  lines.  Even  if  the 
atom  as  a  whole  is  neutral,  yet  because  of  the 
nonhomogeneity  of  the  field  and  the  distance 
between  the  positive  and  negative  constituents 
of  the  atom,  considerable  accelerations  are  to 
be  expected  which  will  be  larger  according  as 
an  electron  is  farther  removed  from  the 
central  nucleus.  It  is  interesting  then  to  re- 
call that  Stark  found  in  several  instances  a 
displacement  of  his  central  image  towards  the 
red  end  of  the  si>ectrum,  and  found  the  com- 
I>onent8  unsymmetrically  placed,  also  that  in 
a  nimiber  of  ^  cases  entirely  new  lines  have 
been  found. 

If  the  preoeding  point  of  view  is  correct, 
then  in  any  case  of  luminosity  in  a  gas,  since 
during  ''collisions"  the  atoms  are  evidently 
in  strong  fields  of  force,  a  slight  displacement 
of  the  center  of  gravity  of  a  line  towards  the 
red  would  appear,  and  this  would  increase 
with  the  pressure  as  in  the  common  pressure 
effect.  The  explanation  of  the  pressure  shift 
as  due  to  the  action  of  adjacent  molecular 
fields  has  been  given,  and  according  to  Ein- 
stein's theory  that  would  bring  it  into  accord 
with  the  general  relativity  views  of  time. 
The  difficulty  of  distinguishing  between  the 
pressure  effect  and  the  one  predicted  by  Ein- 
stein in  the  sun  has  been  noted.  Is  it  not 
possible  that  this  lies  in  the  nature  of  things, 
the  difference  being  that  while  all  matter  is 
subject  in  the  same  degree  to  gravitation,  the 
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forces  between  colliding  atoms  depends  on  the 
nature  of  the  atoms  and  hence  the  preesnre 
shift  is  different  for  different  suhstances^^ 
Elizabeth  R  Laird 
Mount  Holyokx  Oqllbgk, 
Maj  3,  1920 

ANOPHELES    LARVJS    IN    SALT   WATER 

Dr.  F.  E.  Chidester  in  Soibnoi;  YoL  U., 
No.  1314,  presented  some  interesting  data  on 
the  occurrence  of  certain  North  American 
Anopheles  in  brackish  water,  and  referred  to 
Professor  Smith's  account^  which  was  pub- 
lished in  1904,  and  which  ''has  been  either 
ignored  or  discredited." 

It  may  be  of  interest  to  call  attention  to 
some  other  Anopheles  which  liye  in  brackish 
water  and  which  are  not  included  in  Dr. 
Ohidester's  account.  In  my  paper  on  the  be- 
hayior  of  certain  of  our  Oanal  Zone  Anopheles 
(Annals  Ento.  Soc.  of  America,  1916,  i>age 
235)  I  gave  the  chlorine  content  of  samples 
of  water  from  which  larysB  of  Anopheles 
albimanus  Wiede,  A.  tarsimaculata  Goeldi  and 
JSdes  taeniarhynchus  Wiede^  were  taken. 
These  samples  had  from  11,250  to  23,500  parts 
of  CI  per  million.  Considering  sea-water  as 
having  22,000  parts  of  CI  per  million,  these 
samples  represented  from  51.1  per  cent,  to  107 
per  cent,  of  sea-water.  There  were  88  sam- 
ides  all  told,  the  average  CI  content  being 
15,817  parts  per  million,  or  equaling  72.0  per 
cent  of  sea-water. 

We  get  most  of  our  A,  tarsimaeulaia  from 
the  lowlands  at  both  ends  of  the  Panama 
Oanal. 

James  Zetbk 

Akook,  C.  Z. 


QUOTATIONS 

the  lister  institute 

The  Lister  Institute  of  Preventive  Med- 
icine was  founded  in  1891,  in  honor  of  Lord 
Lister,  to  conduct  scientific  inquiries  tending 
to  prevent  disease.  The  attachment  of  a  hos- 
pital to  the  institute  was  specifically  excluded 
by  the  articles  of  association,  possibly  to 
secure  support  from  the  many  leaders  of  med- 
icine who  were  on  the  staffs  of  existing  hos- 


pitals, and  possibly,  also,  because  the  intimacy 
of  the  imion  between  clinical  work  and  re- 
search was  not  sufficiently  realized.  By  1914 
it  had  become  plain  that  research  could  not  be 
conducted  with  full  advantage  unless  it  went 
hand  in  hand  with  clinical  opportunity.  The 
experiences  of  the  war  drove  home  the  lessen. ' 
Members  of  the  staff  of  the  Lister  Institute 
and  many  other  physicians  and  surgeons  en- 
gaged on  the  battle-fronts,  at  base  hospitals, 
or  at  military  hospitals  in  this  country,  found 
that  the  immediate  task  of  healing  the  side 
not  only  advanced  abstract  knowledge,  but 
set  new  problems  for  research  The  governors 
of  the  institute  have  resolved  unanimously  to 
make  the  requisite  changes  in  the  articles  of 
association.  A  convenient  site  for  the  pro- 
posed hospital  lies  adjacent  to  the  institute. 
The  council  of  medical  research  is  the  chan- 
nel through  which  funds  provided  by  the  state 
are  allotted  to  universities  and  research  inr 
stitutes,  and  it  is  to  that  body  that  the  appeal 
is  addressed.  The  proposed  hospital  need  not 
be  large.  Its  beds  would  be  filled  with 
selected  cases,  varying  from  time  to  time 
according  to  the  specific  inquiries  that  were 
being  made.  There  would  be  relief  to  the 
general  hospitals  rather  than  rivalry  with 
them.  The  experience  of  the  Pasteur  Insti- 
tute in  Paris  and  of  the  Bockefeller  Research 
Hospital  in  New  York  shows  that  patients 
selected  for  a  special  purpose  take  an  interest 
in  their  involimtary  contribution  to  the  ad- 
vancement of  knowledge,  and  rejoice  that 
their  own  misfortunes  may  be  the  source  of 
relief  to  others.  Th^  are  certain  of  getting 
treatment  even  more  considerate  than  that  of 
a  general  hospital,  and  they  have  the  advan- 
tage of  not  being  the  object-lessons  of  clinical 
teaching. — The  London  Times. 


SCIENTIFIC  BOOKS 
Pasteur,  The  History  of  a  Mind.    By  Emilb 
DucLAUX.    Translation  by  Erwin  F.  Smith 
and  Flor^ice  Hedges.* 
Both  the  French  publication  and  this  trans- 

1  A  translation  with  annotations  and  additions 
of  the  original  work,  "Pasteur:  Histoire  d'nn 
esprit,"  which  appeared  in  1896. 
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lation  are  unusual  books.  The  conception  is 
not  that  of  a  mere  biography  of  Pasteur.  It 
is,  indeed,  that  in  part,  but  Dudaux  under^ 
took  the  greater  and  subtler  thing,  an  inter- 
pretation of  the  master  mind,  the  dominant 
soul,  the  ''  histoire  d'  un  esprit."  His  success 
in  this  is  the  thing  which  gave  remarkable 
power  to  the  French  edition.  While  perhaps, 
as  the  translators  state,  something  of  the 
verbal  force  and  charm  of  the  original  is 
inevitably  lost  in  its  transfer  to  English,  yet 
there  are  in  this  translation  some  noteworthy 
gains  which  to  the  reviewer  are  fxQly  com- 
pensatory. 

In  the  first  place,  this  English  edition  con- 
tains probably  the  finest  and  certainly  the 
most  complete  series  of  portraits  of  Pasteur 
that  has  ever  been  published.  There  are  four- 
teen of  these,  picturing  him  from  early 
manhood  to  his  later  maturity.  Pasteur^s 
face  and  especially  his  eyes  were  unusually 
expressive  and  one  traces  in  these  portraits 
almost  more  surely,  and  certainly  more 
quickly,  than  in  the  text  the  traits  or  moods 
belonging  to  the  different  periods  of  his  life — 
the  student,  the  crusader,  the  laureled  victor. 

Pasteur's  life  was  dramatic.  This  was 
recently  brought  out  with  remarkable  vivid- 
ness by  the  French  playwright  Sacha  Quitry.* 

Dudaux  in  his  "histoire  d'un  esprit'*  with 
a  dramatist's  skill  sdected  successively  the 
epochal  events  which  crowded  in  succession 
through  Pasteur's  career  from  his  apprentice- 
ship days  in  l'6cole  normale  at  Paris.  These 
author's  pictures  serve  also  to  portray  vividly 
the  direct  bearing  of  Pasteur's  early  training 
in  physics  and  especially  in  chemistry  upon 
his  later  work  on  fermentation  and  other 
aspects  of  bacteriology.  The  reader  is  shown 
with  almost  kaleidoscopic  abruptness  first  one 
picture  then  another,  yet  always  with  a  dra- 
matic unity  since  Pasteur  is  always  the 
central  figure.  It  is  first  Pasteur's  works  in 
crystallography,  then  in  lactic  and  alcoholic 
fermentation,  spontaneous  generation,  wines 
and  vinegars,  diseases  of  the  silkworm,  yeasts 
and  brewing,  etiology  of  microbial  diseases, 

2  8acba  Guitry,  Paatenr.  Pifece  en  5  aetes.  La 
Petite  niustration  Thtetrale.    March,  1919. 


and  finally  the  evolution  of  his  work  on 
viruses  and  vaccines  including  his  studies  on 
chicken  cholera,  rabies  and  the  problems  of 
immunity. 

In  this  way  the  reader  is  given  a  synoptical 
siu^ey  of  the  period  which  marked  the  transi- 
tion from  the  dominance  of  Liebig's  chemical 
theories  of  fermentation  to  the  full  acceptance 
of  the  modem  organic  conception,  i,  e,,  from 
the  dominance  of  philosophical  empiricism  in 
biology  and  medidne  to  the  full  acceptance 
of  the  modem  leadership  of  the  laboratory 
investigator,  trusting  only  the  experimental 
method. 

Dudaux's  fitness  for  the  task  of  portraying 
this  with  such  remarkable  vividness  in  so 
compact  a  volume  is  dearly  shown  in  the 
senior  translator's  introduction  of  some  thirty 
pages,  which  is  a  valuable  contribution  to  the 
literature  of  biological  history.  It  is  prefaced 
by  a  portrait  of  Dudaux  showing  his  alartly 
intdlectual  face  at  about  the  period  1897, 
when,  upon  the  death  of  the  master,  he  suc- 
ceeded him  as  director  of  the  Pasteur  Institute, 
and  is  followed  by  another  showing  the  care- 
worn man  in  the  last  year  of  his  life. 

In  this  preface  one  traces  Dudaux's 
intimate  relationship  with  Pasteur  from  his 
enrollment  as  a  student  in  the  normal  school 
at  Paris  in  1858  where  "the  master"  was  in 
charge  of  chemistry  and  the  rdated  scientific 
studies  to  the  death  of  Pasteur  in  1895 — 87 
years.  Here  he  and  the  other  young  labora- 
tory assistants  played  their  part  as  armor 
bearers  in  the  heroic  times  of  the  early 
Pasteurian  struggle.  "  The  master  was  in  the 
forefront  of  the  conflict  over  molecular  dis- 
synunetry  in  crystals,  the  campaign  on  fer- 
mentations and  the  great  battle  over  spon- 
taneous generation."  Dudaux,  who  was  him- 
sdf  trained  early  as  a  chemist,  analyzes 
Pasteur's  mental  attitude  on  these  questions 
with  keen  fadlity.  Nor  can  we  overlook  the 
fact  that  this  English  edition  has  been  en- 
riched throughout  because  of  the  like  fitness 
of  the  translators  for  their  task.  Smith  has 
always  been  chemically  minded  in  his  ap- 
proach to  his  bacteriological  problems.  More- 
over, while  Dudaux  is  a  remaricably  well  in- 
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formed  chronicler  and  a  sympathetic  inter- 
preter of  Pasteur,  it  is  donhtless  tme  that 
Smith  rq;>re8ents  a  l^pe  of  mind  and  work* 
manship  mnch  more  like  that  of  Pasteur  him- 
self. He,  like  Pasteur,  has  fought  the 
pioneer's  battles  and  keenly  relished  the  fray. 
One  who  knows  this  is  prepared  to  find  erery- 
where,  in  the  introduction,  in  the  translator's 
notes  which  are  scattered  through  the  book 
and  especially  in  the  annotations  at  the  dose 
a  certain  flavor  quite  other  than  Dudauz 
himself  could  impart 

The  translation  is  avowedly  addressed  to 
the  younger  generations  of  American  scien- 
tists who  are  liable  to  forget  the  dramatic  con- 
flicts through  which  were  won  the  ways  to  the 
higher  and  freer  conceptions  which  th^  have 
inherited  For  this  reason  the  book  (and  the 
translation  better  than  the  original)  should 
serve  admirably  as  a  reading  book  about 
which  a  seminary  may  be  conducted  with  stu- 
dents desiring  to  trace  the  history  of  biolog- 
ical thought  during  the  last  century.  The 
reviewer  proposes  so  to  use  it  For  such  pur- 
poses there  is  much  gained  through  the  addi- 
tion by  the  translators  at  the  close  of  the  book 
of  an  annotated  list  of  all  -persons  to  whom 
reference  has  been  made  in  the  text.  Here 
as  elsewhere  there  is  evidence  of  those  inti- 
mate, highly  individualistic,  personal  touches 
through  which  Dudauz  and  Smith  in  com- 
bination have  served  to  reflect  so  much  of 
the  dominant  individualism  of  Pasteur. 


L.  K.  Jones 


Univbesity  of  Wisconsin 


NOTES  ON  METEOROLOGY 

THE  DISTRIBUTION  OF  MAXIMUM  FLOODS 

In  an  interesting  paper  read  before  the 
American  Meteorological  Society  at  its  New 
York  meeting,  January  8,  1920,  Professor  A. 
J.  Henry*  analyzed  the  flood  records  of  many 
of  the  streams  of  America  and  Europe  with  a 
view  to  determining  their  time  and  space  dis- 
tribution, and,  if  possible,  any  systematic  or 
cyclic  recurrence. 

4  ''The  Difltribntion  of  Maxiirnim  Floods/'  ibid., 
pp.  861-866. 


For  the  purpose  of  his  discussion.  Professor 
Henry  has  used  the  ''average  annual  flood," 
which  is  defined  as  ''the  arithmetical  mean 
of  the  ftTiniiftl  floods  for  a  number  of  years''; 
also  the  " maximum  flood"  which  is  that 
caused  by  excessive  run-ofl  wh^i  the  rainfall 
is  sufficient  to  raise  the  ground  storage  to  a 
high  level  and  thus  saturate  the  soil,  or  when 
a  warm  rain  falls  on  a  snow  cover;  and 
finally,  the  "  absolute  maximum  flood "  which 
is  the  greatest  reported  for  a  given  station. 
It  is  important  to  know  what  the  absolute 
maximum  flood  magnitude  is  for  a  given 
place,  and  to  know  whether  that  maximum 
has  been  reached.    Says  Professor  Henry: 

It  can  not  be  too  sti^ngly  emphasised  that  the 
oocurrenee  of  the  absolute  inazimum  flood  is  usually 
eonditioned  upon  the  STnehronism  of  certain  cli- 
matic events  which  in  themselves  have  no  fixed  law 
of  occurrence.  Very  intense  rainstorme  are  seldom 
long  continued  and  of  great  extent.  The  heavy 
summer  shotwers  that  occur  in  the  Undted  States 
being  limited  in  area  may  cause  an  extraordinary 
flood  in  a  small  watershed,  and  doubtless  many 
such  floods  occur  in  some  part  of  the  country  an- 
nually. These  extreme  floods  in  small  streams  are 
completely  absorbed  as  soon  as  they  reach  the 
trunk  stream. 

To  the  end  of  determining  any  relation 
between  the  absolute  maximum  and  the 
average,  the  ratios  of  these  two  values  have 
been  tabulated  for  45  of  the  principal  rivers 
of  the  United  States.  The  agreement  of  the 
various  ratios  is,  as  the  author  remarks, 
"better  than  was  expected,"  amounting  in 
general  from  1.3  to  1.5;  that  is,  the  absolute 
maximuin  flood  was  1.3  to  1.5  times  the 
annual  average  There  are  a  number  of 
ratios  of  greater  magnitude,  but,  in  most 
cases,  this  is  accounted  for  either  in  the 
nature  of  the  watershed,  or  the  local  condi- 
tions surrounding  the  gaging.  Small  ratios 
are  found  at  places  where  overflow  takes  place 
easily  and  the  river  may  greatly  increase  its 
cross-section. 

There  appears  to  be  no  cyclic  distribution 
of  floods  but  "that  the  dominating  control  is 
rainfall,  and  since  there  may  be  one,  two  or 
even  three  years  of  excessive  rainfall,  it 
follows  that  great  floods  may  likewise  occur 
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in  suooeesiye  years."  Even  for  the  same 
Btream  floods  are  a  local  phenomenon.  An 
example  of  this  is  the  record  for  Cincinnati 
and  Pittsburgh,  both  on  the  Ohio  Kiyer:  the 
ten  greatest  floods  are  arranged  in  order  of 
their  magnitudes  for  the  two  stations  (many 
other  stations  are  tabxQated  in  the  paper), 
with  the  following  resxQt: 


of  causes  which  may  cause  a  maximum  flood 
are  yery  much  more  limited  than  the  number 
of  combinations  which  may  cause  ordinary 
floods. 

NOTES 

The  spring  announcement  of  MacMillan 
books  contains  the  notice  of  a  text-book  on 
"  AgricxQtural  Meteorology,"  by  Professor  J. 


Order  of  Macnltude 

Button 

1 

2 

3 

4 

5 

0 

7 

8 

0 

10 

Cinciimati 

Pittaburgh 

1884 
1907 

1913 
1884 

1883 
1902 

1907 
1913 

1018 
1891 

1898 
1861 

1897 
1908 

1901 
1862 

1890 
1904 

1882 
1897 

Of  the  European  rivers,  the  Danube,  the 
Seine,  the  Neckar,  the  Khine  and  the  Main  are 
investigated.  The  records  of  floods  in  these 
rivers  extend  back  many  centuries  and  would 
provide  ample  data  for  any  periodic  recur- 
rence, but  these  also  are  found  to  be  depend- 
ent upon  the  nature  of  the  watershed  and  the 
rainfall  distribution.  The  conclusions  derived 
from  the  paper  are: 

1.  The  records  of  both  American  and  European 
rivers  show  an  average  of  7  to  10  great  floods  per 
century. 

2.  Great  floods  are  primarily  due  to  precipita- 
tion, and  that  predpitaldon,  in  the  form  of  rain, 
which  produces  floods  may  be  of  two  distinct  types, 

(a)  so  intense  and  widely  distributed  as  to  pro- 
duce flooding  regardless  of  antecedent  conditions; 

(b)  moderate  rains  continued  intermittently  for 
e^ht  to  ten  days  or  more  with  antecedent  condi- 
tions favorable  to  high  run-off. 

3.  There  does  not  appear  to  be  an  orderly  pro- 
gression in  the  magnitude  of  floods  with  the  lapse 
of  years;  that  is  to  say,  the  aibeolute  maximum 
flood  of  any  lOO-year  period  is  not  necessarily 
greater  than  the  albsolute  maximuin  flood  for  the 
preceding  100  yean. 

4.  The  magnitude  of  great  floods  with  respect  to 
the  average  annual  flood,  seems  to  increase  in  geo- 
metrical progression  but  apparently  wholly  regard- 
less of  the  flow  of  time. 

5.  Great  floods  like  great  rainfalls  are  essentially 
a  local  phenomenon  even  for  the  same  Stream. 

This  paper  was  discussed  by  Mr.  Kobert  E. 
Horton,^  the  hydrologic  engineer,  who  is  of 
the  opinion  that  the  occurrence  of  maximum 
floods  is  fortuitous  and  that  the  combinations 


Warren  Smith,  of  the  United  States  Weather 
Bureau.  This  is  the  flrst  text-book  exclu- 
sively devoted  to  this  subject  and  is  certain 
to  find  a  large  demand,  not  only  from  agri- 
cultural colleges  and  universities,  but  also 
from  the  farmer  and  general  reader,  to  whom 
it  will  be  of  practical  valua 

In  the  October,  1919,  Monthly  Weather 
Review,  there  are  several  short  articles  and 
abstracts  on  forecasting  from  local  signs, 
such  wind  direction,  clouds,  pressure  change, 
clouds,  sky  colors,  and  the  scintillation  of  the 
stars.  It  is  interesting  to  note  the  difference 
in  character  of  the  forecasting  problems  in 
Europe,  where  data  is  incomplete  from  the 
west,  and  in  America,  where  more  data  is 
available  but  a  greater  diversity  of  local  prob- 
lems is  encountered,     q  Jj^^j^y  MiosiNaBi 

Washington,  D.  C. 


SPECIAL  ARTICLES 

A  SIMPLE  METHOD  FOR  TITRATING  ELECTRO- 

METRICALLY  TO  A   DESIRED   END   POINT 

IN    ACID-ALKALINE    REACTIONS 

SoRENSEN^  and  Clark  and  Lubs^  have  pub- 
lished detailed  directions  for  the  preparation 

iSOrensen,  "Tiber  die  Messnng  and  Bedeutong 
der  Wasserstoffionenkonzentration  bei  biologischen 
Proaessen,"  Brgebnisse  d.  PhyHologie,  12,  393, 
1912. 

2  Clark  and  Lubs,  ' '  The  colorimetric  determina- 
tion of  hydrogen  ion  concentration  and  its  appli- 
cation in  bacteriology,"  Jour.  Bacteriology,  2,  pp. 
1, 109, 191, 1917. 

«Ibtd.,  pp.  866-867. 
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of  ^  standard  mixtures "  liaying  a  known  hy- 
droc^en  ion  concentration  or  Ph  yalue.  These 
investigators  established  their  formulas  very 
precisdy  l^  the  use  of  a  potentiometer  method 
employing  a  hydrogen  electrode.  According 
to  Clark,*  the  p^  values  in  the  freshly  pre- 
pared mixtures  may  be  considered  reliable  to 
a  few  hundredths  of  a  ps  unit.  Probably  the 
widest  application  of  these  standard  solutions 
is,  in  connection  with  color  indicators^  for 
comparisons  with  solutions  having  an  un- 
known hydrogen  ion  concentration. 

The  fact  that  standard  mixtures  can  readily 
be  prepared,  combined  with  the  further  fact 
that  the  hydrogen  electrode  is  an  appliance 
which  is  simple  and  convenient  to  use,  leads 
to  a  very  obvious  suggestion.  This  is  to 
utilize  the  hydrogen  electrode  as  a  means  for 
comijarison  of  an  unknown  with  a  standard 
solution.  It  should  extend  materially  the  use- 
fulness of  the  standard  solutions  to  which 
reference  has  been  made. 

We  may  suppose  that  we  desire  to  titrate  a 
solution  of  unknown  p''  value  to  a  definite 
hydrogen  ion  concentration.  From  the  curves 
of  Sorensen's  article,  or  from  the  formulas  of 
Cla^  and  Lube,  we  select  the  x>articular  solu- 
tion having  a  Ph  value  which  corresponds  to 
the  point  to  which  we  desire  to  titrate.  This 
solution  is  placed  in  one  vessel  with  a  hydro- 
gen electrode,  and  connection  is  established 
between  the  standard  solution  and  the  un- 
known, in  a  second  vessel,  by  means  of  a  salt 
bridge  of  saturated  potassium  chloride,  so  that 
concentration  potentials  may  be  eliminated.^ 
Another  hydrogen  electrode  is  placed  in  the  so- 
lution of  unknown  concentration,  and  the  two 
electrodes  are  connected  through  a  tapping  key 
and  a  galvanometer  of  high  resistance.  Ap- 
propriate protective  resistance  may  also  be  put 
in  this  circuit.  The  process  of  titrating  to  the 
desired  end  point  then  consists  merely  of  add- 
ing the  titrating  solution  until,  upon  tapping 
the  k^,  no  deflection  of  the  galvanometer  is 

•  PriTate  eommmdcation. 

A  The  aoggestion  of  usiiig  an  agar-agar  salt 
bridge  to  minimize  diffusion  effects  (Falles  and 
Vort^nx^h,  /.  A,  C.  8.,  40,  1306^  1918)  seems  a 
good  one. 


observed.  The  inference  is  that  zero  poten- 
tial difFerence  between  the  hydrogen  elec- 
trodes is  an  indication  of  equal  hydrogen  ion 
concentrations  of  the  two  solutions.  The 
supposition  may  be  verified  by  putting  both 
electrodes  into  one  or  the  other  of  the  solu- 
tions and  noting  whether  the  galvanometer 
deflection  remains  zero. 

It  may  be  pointed  out  that  such  a  titration 
can  be  carried  out  in  any  solution  in  which  a 
hydrogen  electrode  will  maintain  its  equili- 
brium, regardless  of  color,  turbidity,  or  other 
experimental  conditions.  The  electrolytic 
portion  of  the  galvanometer  circuit  will,  in 
most  cases,  have  a  low  resistance,  which 
insures  the  desirable  condition  for  sensitive- 
ness of  response  of  the  instrument.  The 
method  has  most  of  the  advantages  of  the 
I>otentiometer  method  over  the  colorimetric 
methods,  with  the  obvious  exception  that  it 
can  be  used  only  for  titrating  and  that  the 
titration  can  be  carried  only  to  the  end  point 
which  is  determined  by  the  standard  solution. 
With  the  potentiometer  it  is  possible,  of 
course,  not  only  to  titrate  to  any  end  point 
but  also  to  make  a  direct  measurement,  with- 
out titration,  of  the  !>■  value,  whatever  this 
may  be. 

It  should  be  noted,  finally,  that  in  the  titra- 
tion described  no  calomel  electrode  is  used, 
and  that  the  accuracy  with  which  the  titra- 
tion may  be  made  is  limited  only  l^  the 
accuracy  with  which  the  pn  value  of  the 
standard  solution  is  known. 

Paul  E.  Elopstbq 

LlZDS  ft  NOBTHRUP  GOKPANY, 
PmLADILPHIA,  Pa. 


THE  AMERICAN  SOCIETY  OP 
MAMMALOGISTS 

Ths  second  annual  meeting  of  the  American  So- 
ciety of  Mammalogists  was  held  May  3-^,  1920,  in 
tbe  American  Museum  of  Natural  History,  New 
York  C^ty.  Officers  for  the  coining  year  are  Dr.  C. 
Hart  Merriam,  president;  Mr.  E.  W.  Nelson  and 
Dr.  Wilfred  H.  Osgood,  yioe^residents;  Dr.  H.  H. 
Lane,  recording  secretary;  Dr.  Hartley  H.  T.  Jack- 
son, corresponding  secretafry;  Mr.  J.  W.  Gidley, 
treasurer;  Mr.  N.  Hollister,  editor;  Dr.  Giorer  M. 
Allen,  Dr.  B.  M.  Anderson,  Dr.  Joseph  Grinnell, 


Digitized  by 


Google 


20 


SCIENCE 


[N.  S.  Vol.  LH.  No.  1331 


Dr.  M.  W.  Lyon,  Dr.  W.  E.  Mafcthew,  Dr.  John  C. 
Merriam,  Mr.  Gerrit  S.  Miller,  Jr.,  Dr.  T.  S. 
Pahner,  Mr.  Edfward  A.  Prcible  and  Dr.  Wdtmer 
Stone,  directors. 

A  program  of  untisual  interest  was  presented  as 
follows: 

MONDAY,   MAT   3 

Morning  Session,  10  AM, 

Modem  methods  of  mammalogiodl  field  worle: 
Vbrnon  Bailey.  Twenty-five  minutes.  Illus- 
trated with  apparatus. 

Notes  on  the  howling  monkeys  and  other  mammals 
from  British  ChUana:  William  Bbebs.  Twenty 
minutes.    Illustrated  witii  lantern  slides. 

Fetuses  of  the  Gwiana  howling  monkey:  Adolpm 
H.  ScHULTZ.  Twenty  minutes.  Illustrated  with 
lantern  slides. 

Some  life  Msiories  of  Afrioom  mcmmdls  gathered 
dwring  the  Congo  expedition:  H.  Lang.  Forty 
minutes.    Illustrated  with  lantern  slides. 

Notes  on  the  mammals  of  MowU  Bainier,  Wash- 
ington: WALTia  P.  Taylob.  Thirty  minutes. 
Illufltrated  with  lantern  slides. 

MONDAY,  MAY  3 

Afternoon  Session,  $  PJi. 

Besemhlanees  and  contrasts  between  eoologioal  and 
paleontologieal  research  in  m^xmmalogy.  Desira'' 
hility  of  uniform  standards  and  systems  in  dassi- 
fioation,  in  description,  in  measurement,  in  rea- 
soning: HxNBY  FAmnBLD  OsBOBN.  Fifteen 
minutes. 

On  the  history  of  the  gray  squirrel:  Ebnest 
Thompson  Seton.    Thirty  minutes. 

The  Boosevelt  Wild  Life  Forest  Experiment  Sta- 
tion: Chables  0.  Adams.    Ten  minutes. 
Business  session,  3  p.m.     (Open  only  to  mem- 

bezs.) 

MONDAY,  MAY  3 

Evening  Session,  8  FM. 

Notes  on  the  sea  Hon  {Otaria  juhata)  of  the  Pe- 
ruvian coast :  Bobbbt  Oushman  Mubphy.  Thirty 
minutes.  Illustrated  with  lantern  idides  and  mo- 
tion pictures. 

Preliminary  results  of  the  second  Asiatic  expedi- 
tion to  China  and  Mongolia:  Boy  Chapman  An- 
DBBWS.  One  hour.  Illustrated  with  lantern 
slides  and  motion  pictures. 

TUESDAY,  MAY  4 

Morning  Session,  10  AM, 
The    mammals   of   Jamaica:    H.    E.    Anthony. 
Thirty  minurtes.    Illustrated  with  lantern  slides. 


The  Calvert  Miocene  formation  and  some  of  its 
mammals:  William  Palmbb.  Thirty  minutes. 
Illustrated  with  lantern  slides. 

On  some  early  states  in  the  evolution  of  mammalAan 
dentition:  William  K.  Gbegoby.  Forty  min- 
utes.   Illustrated  with  lantern  slides. 

Some  scattered  ohservations  ahout  narwhals:  Mob- 
ton  P.  Pobsild.    Ten  minutes. 

Beginnings  of  the  placental  mammals:  W.  D. 
Matthew.  Twenty-five  minutes.  Illustrated 
with  lantern  slides. 

TUESDAY,  MAY  4 

Afternoon  Session,  $  PM. 

A  dissection  of  a  pigmy  sperm  whale  (Kogia) :  G. 
L.  Camp  and  J.  P.  Ghapin.  Fifteen  minutes. 
IHufltrated  with  lantern  slides. 

(a)  Notes  on  New  England,  (h)  Bison  remains 
in  New  England,  (c)  Exhibition  of  specimens 
of  Myotragus,  the  remarkable  Pleistocene  goat 
of  the  Balearic  Islands:  Gloveb  M.  Allen. 
Twenty-five  minutes.  Illustrated  with  photo- 
graphs and  specimens. 

Blue-fox  farming  and  the  maintenance  of  the  fur 
supply:  Ned  Deabbobn.    Thirty  minutes. 

The  fate  of  the  European  bison:  T.  S.  Palmeb. 
Twenty  minutes. 

Saving  the  Yellowstone  elk  herd:  E.  W.  Nelson. 
Twenty  minutes,    niusrtrated  with  lantern  slides. 

WEDNESDAY,  MAY  5 

Members  met  at  The  American  Museum  of  Nat- 
ural History  at  9:30  in  the  morning,  and  went  to 
the  Bronx  Park,  where  they  were  conducted 
through  the  park  and  entertained  at  luncheon  as 
the  guests  of  the  New  York  Zoological  Society. 

Habtley  H.  T.  Jackson, 
Corresponding  Secretary 
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Ondl  Uiirtraty  Medical  CoUtge 

1st  ATenvM  and  28th  StrMt 
NEW  YORK,  N.  Y. 

ADMISSION  to  the  flnt  7«ar  oIim  wlU  be  Umited 
to  eerenty-flTe  etadente  la  the  New  York  tnd  Ithaea 
IMtIsIoiu  comhined.  Sabeeqnent  admissions  to  say 
daas  will  be  made  011I7  if  the  number  ftlls  below  sixtj, 
when  atadents  flrom  other  instltatioosmay  be  seoepted, 
ptroTlded  thej  fill  sU  of  oar  reqolrements. 

The  number  of  stadenla  In  this  College  hsTlng  been 
limited,  that  its  adrantages  may  be  equalised  to  all 
parts  of  the  State  and  oountry,  not  moze  than  fire 
students  from  any  one  college  will  be  admitted  to  the 
first  year  dass.  Graduates  ^  mpptor^  eoUeges  are 
eligible. 

INSTRUCmON  begins  on  September  27th,  1920. 

Laboratory  methods  are  emphasised  throa^^ont  the 
oourse  and  small  sections  Csoilitate  personal  oontaot 
between  the  students  and  Instrootor.  Clinical  instroo- 
tloB  is  glTon  in  the  BeUeme,  New  York  Nursery  and 
Child's,  Memorial,  Manhattan  State  and  WiUard  Parker 
Hospitals. 

The  tuition  Ibe  is  f2SQ.OO  per  annunu 

AppUeatioiis  for  admission  to  the  first  year  should 
be  reoelTed  not  later  than  July  first.  A  catalogue  and 
application  blanks  may  be  obtained  by  sddrsMing  the 
Dean. 

Addrsss 
THE  DEAN,  477 1st  Aw.,  New  York,  N.  Y. 


Washington  University 

School  of  Medicine 

REQUIREMENTS  FOR  ADMISSION 

Oandidates  for  entrance  are  required  to  hare  competed  Si 
least  two  ftill  years  of  college  work  whieh  must  ineiuds  Muliah, 


French  or  Oerman,  and  instruction  with  lahoraUMry  wvxk  in 
Physios^  Chemistry  andBidogy. 

INSTRUCTION 

Instruction  begins  on  the  last  Thursday  in  September  and 
ends  on  the  second  Thursday  in  June.  Clinical  instruction  is 
giren  in  the  Barnes  Hospital  and  the  St  Louis  Children's  Ho^ 
pttal,  affiliated  with  the  medical  school,  the  St.  Louis  City  Hoe- 
pltal,  and  in  the  Washington  Unirdtsity  Dispensary. 

COURSES  LEADING  TO  ACADEMIC 
DEGREES 

Students  who  hare  taken  their  premedical  work  in  Wasl^ 
ington  UnlTeralty,  are  eligible  for  the  degree  of  B.8.  upon  the 
oompletioo  of  the  first  two  years  of  medical  work. 

Students  in  Washington  UnlTersity  may  pursue  study  is 
the  ftmdamentalmedicarsdences  leading  to  the  degree  of  JLm: 
andPh.D. 

TUITION 

The  tuition  fte  for  undeigraduate  medical  studenta  isfMO 
per  annum.    Womeo  are  admitted. 

The  catalogue  of  the  Medical  School  and  other  information 
may  be  obtained  by  applicatioo  to  the  Dean. 

Endid  ATemie  audi  Kingshigliway  St.  Loius 


Johns  HopldiM  University 

Meifleal  School 

ThaMsdleal  Miool  Is  an  Integral  Part  of  the  UnlTersity  and 
ia  in  doae  AflUaUoa  wlttitba  Jehaa  Hopkins  Hon»ttal 

ADMISSION 

CmdMstea  for  admission  must  be  graduates  of  i4>proTed 
lerseleatlfiesohools  with  at  leastone year's instrnotion,  | 
'mg laboratory  work,  inphyslcs,  chemistry,  and  biology, 
with  •tMsms  9t  •  MadGg  iSowledge  ci'FnMliii&d 


Each  dass  Is  Umited  to  90  ttudenti,  menand  women  being 
•imitledesthesasBeteims.  JBxenii^umtimatetretmaUmea, 
iiiaifflailpm/grodwImieiKig  «o<  ieowMrfctorfld  q/tsr  Jttiy  Id. 
.IfvasMstss  ooeur,  stadeots  ftom  other  institntloos  dsdring 
— 'standing  may  be  admitted  to  the  seoond  orthiid  year 
therftumdl  of  our  lequirements  and  present  ex- 

mSTRUCTION 

The  aoademle  year  begins  the  Tuesday  nearsat  Ootober  1  and 
4os«  the  tktid  Tuesday  la  June.  The  course  of  instructon, 
OHuplea  ft«r  yean  and  espeetel  emphasis  is  laid  upon  prao> 
tlsBl  weak  in  the  lahofatorle%  In  the  wards  of  the  Hespltef  and 
fatheDISjisBssry. 

TurnoN 

The  ohaife  for  tuition  is  fSBO  per  annuin.  payable  in  three 
tnsralmwnts.  Tbereare  no  extra  fees  except  for  rental  of  mionn 
asps^  ssilalii  expsMsi le suppHsa,  and  laboratory  brsakaga. 

ThaaBnual  anaouneemsBt  ad  appUsatloB  blanks  may  ha 
ihisiiii  by  addiesslMg  tha 

ittmm  sf  ffca  lah^  ffapMas  Mstfaal  Sete^l 
Wiiliiilii  msJMianminlSts,  BALTIMOKI, MD. 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

;  June  1st,  and  endlni 

a  eouss  la  medical  dlsi       

tfteleslpatholegyaad( 

«MpTtes  4ie  jgrsater  part  of  cash  day — 

CMuse  1HII  be  limited  to  fissaty  students,  foe  «!<».    Appliea- 
itottaDMB'sOOee. 


Tulane  University  of 
Louisiana 

SCHOOL  OF  MEDICINE 

(JM«bll«&«d  in  I8S4) 

ADBitlSfllON:  All  stndentt entering  the Frethmaa 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  Indnde 
Chemistrj  (General  and  Organic),  PhTricaand 
Biology,  with  their  laboratories,  and  &t  least 
one  year  in  English  and  one  year  In  a  modem 
foreign  langnage. 

GOMBINBD  COVBSBS:  Premedical  oo«ne  of  two 
I       years  is   offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  woiic 
leading  to  the  B.S.  d^free  at  the  end  of  th* 
seoondyear  in  the medkal coarse. 


School  of  Pharmacy,  School  of  Dentistry  and 
Gradnate  School  of  Medicine  also. 

Women  mdmitted  to  mil  SobooU  of  the 
College  of  Medicine 

For  bnlletins  and  all  other  information,  sildrasi 

Tulane  College  of  Medicine 

p.  O.  Bos  770 

New  Orleans,  La» 
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WESTERN  RESERVE  UNIVERSITT 

SCHOOL  OF  MEDICINE 


ONLY  MEDICAL  SCHOOL  IN 
THE  OTY  OF  CLEVELAND 


4  Admito  only  colkve  dagree  ttudento  and  Mnion 
in  abMntm. 

f  EiBoalknt  kboratoriM  and  fadlitiM  for  reMarch 
and  advanead  work. 

%  Larga  dniical  materiaL  Sole  medieal  control  of 
LaicaMda^  Qqr  QiaTity.  and  Maternity  Hoapitala. 
and  BabMi'  Diapskaary.  Clinical  Clork  Servicer 
and  indlTidual  matmction. 

f  Wida  dioica  of   hoapital  appointmnta   for  aD 


f  Fiftk  optional  year  laadin«  to  A.M.  In  Madidna. 

f  VacaiMn  oonnai  facilitating  tranafar  of  advanoad 
atndnta. 


1921. 


30. 1920: 
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SYRAmMtlLV. 


Northwestern  University 

Medical  School 

Bitnated  in  Chioaco  in  doae  proximity  to  important 
Hospitato  with  an  abundance  of  dinioal  material. 

Admiiaion  Refiiirementa — ^Two  jrears  of  CoUece  credit 
including' |a  aatufactoiy  course  in  FhsTdoa,  ChcmiBtry» 
Biology  or  Zoology,  and  IVench  or  Qeiman. 

Cearae  of  8tod7--4eading  to  the  degree  of  Doctor  of 
Medicine — Four  yean  in  the  Medical  School  and  a 
fifth  year  either  as  Interne  in  an  approved  ho^tal 
or  devoted  to  research  in  some  branch  of  Medical 
Bdenee. 

Oradnate  Instruction — ^in  courses  leading  to  the  degree 
of  Master  of  Arts  or  Doctor  of  Philosophy. 

Reaeareh  Foundation — ^The  James  A.  Patten  Endow- 
ment for  Research  affords  unusual  opportunities  for 
advanced  students  of  Medical  Sdenoe  to  pursue 
special  investigations. 

Research  Fellowshipa — Four  fellowships  of  the  value 
of  $500  each  are  awarded  annually  to  promote 
seholariy  research. 

TttiCion  Fees — ^The  tuition  fee  for  undergraduate  sto* 
dents  is  $180.00  a  year. 

For  inf onnation  address 

C.  W.  PATTERSON.  Registrar 

a4ai  Soutti  Dearborn  Street      Chicago,  llllnola 


University  of  Georgia 

MHDICAL  DBPAimiBNT 
Angnste*  Georgia 

ENTRANCE  REQUIREMENTS 

The  iuoesssftd  completion  of  at  least  two  yaaisof  woik 
fadnding  Bnglish,  Physics,  Chsmistnr*  and  Biology  in 
an  approved  eoUegs^  Thto  in  addition  to  foot  yaais  of 
U^sohooL 

INSTRUCTION 

The  eouxse  of  instruction  occupies  four  yeaia,  begin* 
ning  theseeond  week  in  September  and  ending  the  first 
week  in  Juno.  The  first  two  years  are  devoted  to  the 
fundamental  sdenoesb  and  the  third  aad  fourth  to 
practical  dinie  instruction  in  medisine  aad  sui— j 
All  the  organiaed  medical  and  surgical  diaritiea  of  the 
eity  of  Augusta  and  Bidbmond  County,  inelnding  the 
homitals,areund«v  the  entire  eontael  of  tiie  Board  of 
T^nistees  of  the  Univessity.  Thto  agseemsnt  afisids  a 
large  number  and  varied  ef  patients  wideh  are  ussd  in 
the  dUeal  teaehin»  ftpeoial  emphasis  is  kid  upas 
praetieal  work  both  hi  the  labofateiy  and  eUnisal  do- 
lents 


^tfot 

k 


TWnON 

The  charge  fee  tuMen  is  $160.€0  a  year  i 
residents  of  the  Slateef  Qeor^  to  whom 
For  f urthsr  iaferination  aad  eatalogae 


Tkt  Mt&al  DeputeeBl,  Uaifmitj  rf  GMCsii 


AUGUSTA,  GEORGIA 
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Marine  Dlolog^ical  Laboratory 

Woods  Hole.  Mass. 

MVESTIGATKM      FtM^tHies  for  reMMoh  in  Zoologyt 


Tmt 


msTRucnoN 


SUPPLY 

DEPARTMENT 

D^MlUBBtk«TMr 


Embryolocy,  Phsrriolosy  and  Boi^ 
any.  8eventy-6iz  pnvato  labora- 
torias.  f  100  each  for  not  over  three 
months.  Thirty  taUea  are  avail- 
able for  beginners  i  n  research  who 
desire  to  work  under  the  dtreotion 
of  members  of  the  staff.  The  fee 
for  such  a  table  is  $50.0a 

Courses  of  laboratory  instniotion 
with  lectures  are  offered  in  Invert*- 
bcate  Zoolooy,  ProCosoolofy.  Em- 
bryology. PhyiBioloffy  and  Morph- 
ologT  and  Taxonomy  of  the  Alne. 
Ea^  eourse  requires  the  full  ttine 
ofthe  student.  Fee.  $fi0.  Aleetura 
eourse  on  the  Phileeophical  Aspects 
of  Biology  and  Allied  Sdenoes  is 
also  offered. 

Animals  and  nUnts,  preserved,  liv- 
ing, and  in  embfyonio  stages.  Pre- 
served material  ef  all  types  of 
animals  and  of  Algae,  Funn,  liver- 
worts and  Mosies  fumiAed  for 
daaswork,  or  for  the  museum.  liv^ 
ing  matenal  furalshed  in  season  as 
ordsrsd.  Ifisioseepieslidesin  Zool- 
ogy, Boteay.  HlstolMy,  Baoterid- 
ogy.  Price  lists  ef  Zoslogical  and 
Maaleal  material  and  l^osoopic 
8Hdep  wnt  on  aanMoarioa.  State 
wUchisdesirod.  Torprieelislsand 
i  regarong  material. 


allinfo 


TWi 


atioa  ] 

GEO.  M.  ORAT. Curator,  Woods  Hole.  Mass. 
1  amsmwiement  will  be  ssnt  onappjisatiom  to  The 
r,  Marias  BlologXcai  laberatsry.  Woods  Hols,  Man. 

The  Ellen  Richards  Research  Prize 
of  $1,000  is  offered  for  award  in  the  year 
1921.    Theses  by  women  based  on  inde- 
pendent laboratory  research  are  eligible 
for  competition 

For  circulars  of  information  and  appli- 
cation blank,  apply  to  Dr.  Florence  R. 
Sabin,  Johns  Hopkins  Medical  School, 
Baltimore,  Maryland. 


WANTED—  AMrfstenft  ProfeMor  of  Plijidcs. 

Salary,  around  $2000,  depending  on  the  qualifica- 
tioos  of  the  candidate.  Applicants  should  state 
education  and  experience  and  special  lines  of  en- 
deavor; also,  have  one  or  more  persons  write 
directly  to  give  information  regarding  the  appli- 
cant's personality  and  qualifioitions.  Addrc^: 
A.  W.  Nye,  University  of  Southern  California, 
Los  Angeles. 

TEACHERS  WAHTED.  College  positions, 
o^nning  September:  Biologiod  Sdences, 
12400.00;  Chemistry,  $2500.00;  Physics, 
12000.00- $2300.00;  Biology,  $3000.00. 
Bpedal  terms.  The  IirrERSTATB  Teachbrb' 
AoENCT,  Madieca  Building,  New  Orleans,  La. 


School  of  Hygiene  and 
Public  Health 


OF 


The  Johns  Hopkins  Univernty 


The  third  seMtoo  openi  Septaoiber  28, 1920.    Opportanitias 
for  instraotion  mad  iiiTevti^itioii  wlUJbe  oflbied  In  P«blio 

Immim* 

Stft- 

hjgiene^ 


Health  Adminittntlon,  EnidemlidogT,  BacterioIocT.  Imm 
olonr  end  Serologj,  Medical  ZooloffT,  Biometxy  and  vital  I 
tiauo^  Sanitary  Engineerinff,  Phjnology  aa  applied  to  hygii 
indnding  the  prinolplea  of  indoatrial  andedueatlonal  hygien^ 
Chemist^  aa  applied  to  hrglene,  inolading  the  anaiTSia  or 
foods  and  the  prlneiplea  of  nntrltion,  Social  and  Mental  Hj- 
glene,  etc.  The  conraea  in  these  snbjeets  are  organised  npon  a 
uimestral  baais,  and  students  msT  enter  the  School  aa  candi- 
datea  for  a  degree^  or  as  special  stndents,  at  the  beginning  of 
anj  trimester.    Men  and  women  students  are  admitted  on  tlM 


terms. 
Coarses  are  arranged  leading  to  the  degree  of  Doctor  of 
Pablio  Health,  Doctor  of  Science  in  Hjgiene  and  Bachelor  of 
Science  in  Uysiene.  The  details  in  rejsard  to  the  reqniiementa 
for  matricolwon  in  these  coorses  aremcribed  in  the  catalogoe 


of  the  SdiooL  which  will  be  forwarded  open  application 

AGertiflcatein  PnbUc  Health  mar  be         '  " 
persons  alter  one  year  of  resident  stndj. 


An  intensire  oooTse,  comprising  conferences,  demonstr»- 
tiens  and  laboratory  work  and  designed  to  meet  the  needs  of 
Pnblic  Health  Officers,  will  be  giren  from  Korember  1  to  De> 
oember  11, 1990— FeelSO.OO. 

For  farther  information  address  the 

Director  of  the  School  of  Hyfiene  audi 
Pvblic  Health,  Johns  Hopkiiu  Unirersitj 


310-312  West 


BALTIMOtE,  HD. 


OPnC  PROJECTION 


100 


•ad  «aa  of  the  liar  •  Laatan,  i 
Osseasspe  Md  MoTiiBC  Plsta 
400  ifs.     Br  taiov  HnmT  Qa«b.  BJ.*  m4 
<Umm,^KJ>.   PoaliMid.it.00. 
Tig  COiiSTOCK  PI»USMWGCO„Mmio>,II.  Y> 

I^CMiy  Shortly 

THE  PHYSICS  OF  THE  AIR 

By  WttJUAM  J.  HUMPHREYS^  PhJ). 

Professor  of  Meteorological  Pliyaics,  U.  S.  Weather  Bnrean 


A  rational  and  dednctiye  treatise  on  the  phjaics  of 
the  atmosphere.  Of  great  value  to  meteorologists, 
physicists  and  the  aviator. 

650  pages,  many  illustrations,  8vo.    Price  95.00 
Addrut  erdifs  tni  tnq&irttM  is 

THE  FRArnUJN  INSTITUTE 
PHILADILPHIAt  U.  S.  A« 

FOR  SALE :  A  Bargain.  Hammond  Mul- 
tiplex mathematical  typewriter.  Has  had 
little  use  and  is  in  first-class  condition. 
If  interested  send  for  sample  of  its  work 
and  particulars.  Dr.  M.  H.  Tallman,  71 
Nassau  St.,  New  York  City. 


Digitized  by 


Google 


XIV 


SCIENCE— ADVERTISEMENTS 


ISIS 


Inteftuttional  qtiartetly  devoted  to  the 
HittoTf  of  Science  and  ChriUzation 

EdhMi  by 

George  Sarton  and  Chatles  Singer 

Each  iminber  rxmUdnB  an  editorial,  original  oonlri- 
botions,  ahorlar  notes,  reviewa  of  tlie  moat  important 
books  and  ohieHy  a  critical  Bibliograpby  at  tlie  pob- 
lications  relating  to  the  Hiaiory,  Philosopliy  and 
Organisation  at  Sdenoe  and  the  History  ot  eirilisatlon. 

Books  and  papers  on  the  medical  and  bloiogioal 
sciences  shoold  be  sent  to  Charles  Singer,  Westbory 
Lodge,  Ozfocd,  England;  all  others  to  George  Sarton. 
Harvard  University,  Cambridge,  Mms.,  U.  S.  A. 

Vol.  1: 60  BelgUD  franos;  Volt.  II  and  III,  eaah 
30  fnuMS.  Ed.  de  luxe  from  VoL  II  od,  eaoh 
Tol.  60  fianot.  The  sabeoription  to  YoL  III 
(about  500  pagee)  it  open. 

tlioie  who  believe  In  the  New  HwnanUm 
dMm]dtobicribeto''ISIS'' 

Publisher:   WEISSENBRUCH, 
Imprimeur  du  Roi 

49t  rtte  dts  Poincon    BRUSSELSt  BELGIUM 


Monographs    in    Experimental 
Biology  and  General  Physiology 

Edited  by  Jacquib  Loeb.  Bockefeller  Institute 
T.  H.  MOBGAN,  Columbia  UniTenity,  and  W.  J.  V.  ' 
BexTT,  Harrard  UniTertity 


PubH$hed  Voltma 

FOROSD  MOVBMBHTB.  TR0PI8M8  AND  AHIMAL 
OOMBnCT 

By  Jaoqum  Lobb.  M.D..  PH.D.,  8a  D. 
Member  of  the  Rockefeller  loititate  for  Medical  Bsiearch. 
42  Illnttrations.   12.60  net. 

THB  BLBMSMTABT  VEEVOVS  8T8TBM 
By  G.  H.  Parkkb,  8aD. 
Professor  of  Zoology,  Harvard  UniTersity.   58  lUustrations. 
$2.50  net. 

THB  FHT8I0AL  BA8I8  OF  HBBBBITT 

By  T.  B.  MOBGAH, 
Columbia  UniTenity.    117  Ulnstratloni.    12.50  net. 

nrBBBBBUfO  AND  OIJTBBBEDnrO: 
Tlielraenetle  and  8oclologleal  81ffnlJleanoe.  _ 
Bdvabb  M.  EiBT.  Ph.D.  DoHALo  F.  Jones,  Sc.D. 

Bnssey  Institotlon  Conneetlcnt  Agricultural 

Hanrard  UniTersity  Bzperiment  Station 

THE  NATURE  OF  ANIMAL  LIGHT 

By  Pbof.  E.  Nbwton  Uabtxt 
Princeton  UniTersity.   85  IllustrationB.    82.50  net. 
Other  Tolnmes  in  preparation. 
Send  for  eirevUtr<tf  the  enUreBeriM. 
Correspondence  Solicited. 

J.  B.  LIPPINCOTT  COMPANY 

PUBLISHERS  PHILADELPHIA 


Cameras 


Lenses 

f^rKatanJitU 


Get  Our  Price 


Oraflex,  Kodak*  Foreign  Cameraa,  Zeiaa, 
Goerz,  Cooke,  and  all  other  high  grade  I^neee 
and  Motion  Picture  Cameraa.    Save  25%  to  50%. 

Write  at  once  for  Com- 
plete  Catalog  and  month- 
ly Bargain  I^ist.  Bzperts  on  equipping  expedi- 
tions for  edll  or  Motion  Picture  work,  write 
today  to  Gxaflex  Headquartera  of  America. 

R  A  GG  CAMERA  COMPANY 


The  University  Labmratory 
Designers 


AUccAMDiB  emnt         tbomas  b.  wmmmb, 

Rresldsat         CUef  Deaigasf  and  Tna« 
W.  U  STABBOOQi  W.  A.  BOBOIO, 

Oea.]fanafsraad8ec^.  Ceatnltiag  ArsMleel 

Thia  finn  ia  prepared  to  otfer  cooaultatioD. 
advice,  report  uid  deeign  on  cbemical  lab* 
oiatorioa.  Complete  plmmay  beotfered 
or  work  may  be  done  joindy  witb  inatitii- 
tiomd  architect.  Consultation  witb  arcbi- 
tacti  needim  OB^Put  advice  in  laboratory 
oonetniction  la  aoiicited.    Send  for  booklat. 

OfSM:  52  YaaMrik  Atom*  Nmr  T«k  Cily 


Agate  Mortars 
And  Pestles! 

With  perfect  grinding,  surface 
in  all  Mizes 

For  immediate  delivery  from  stock 


Rohde  Laboratory  Supply 
Company 

Hith«Grade  Apparatns  and  Reagents 

17  Madison  Ave.,  Madison  Square 
New  York 
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COMPTON 

QUADRANT 

ELECTROMETER 

PROBABLY  THE  MOST 
SENSITIVE  ELECTRO- 
STATIC INSTRUMENT 
AVAILABLE 

Ask  far  Catalog  16 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRIC  AND   ELECTRICAL 
PRECISION   INSTRUMENTS 

636-640  EAST  STATE  STREET 
TRENTON,  N.  J. 


Centnd  Bltctriotl  Syttem  of  Com^n  Blectrometor 


"THALOFIDE    CELL" 

A  NEW  LIGHT  REACTIVE  RESISTANCE 
OF  GREAT  SENSITIVITY 

These  new  cells  will  lower  their  electrical  resistance  50  per  cent, 
on  exposure  to  .25  of  a  foot  candle  when  the  source  used  is  a 
Tungsten  Filament.  Special  cells  are  constructed  which  will  do 
this  in  .06  of  a  foot  candle. 

Their  recovery  after  exposure  is  extremely  rapid  as  also  is 
then:  response  to  the  light  stimulus  which 
is  in  marked  contrast  to  the  Selenium  Cell* 
especially  on  exposure  to  very  low  light 
intensities. 

Write  for  Particulars 


Case  Research  Laboratory 

AUBURN,  NEW  YORK 
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Type  T.  R.  Single  Tube  Rheostat 


Ho  Laboratory  Bquipment  it  complete  without  tome  rariable  retiatanoei.  To  maiBtain  the 
high  atandard  of  yonr  ontflt  we  sngseat  the  addition  of  aome 

^^Becbro'^  Sliding  Contact  Rheostats 

(Tubular  and  Stone  Typee) 

Thoasanda  of  theae  rheoatata  hare  been  «aniifactiired  and  aold  by  «a  (the  origiiial  American 
Mannfactarera)  to  moat  all  UniTeraitiea,  Collegea,  Technical  Schoola  and  Indnatrial  Concema  and 
hare  alwaya  giren  entire  aatiafaction. 

Write  far  BulleHn  C-5 

n  p  ^  V-      D  D  g^  C         3640-42  North  Second  Street 
DEaV^I^     DlV\^i9«  PMlauMpKia,  Pau 


Reading  Dence 
fir 

ClSe8^$3UI0 
Send  for  Catalog 


Our  Laboratory  Spectrometers 

Are  add  in  competition  witli  inatramenta  off  EmoMan 
to  many  ol  tba  beet  laboimtoriea  tliroiifiiout  na  W€flldL 

WM.  QAERTNER  AND  CO. 

Pkynlad  aad  Astroaomlcnl  lastraaieats 
S345-49  Lake  Park  Ayenue  CHICAOO 


Digitized  by 


Google 


SCIENCE— ADVEKTiaEMENTS 


xvu 


Naturalists'  Supplies 

¥•  cany  a  atock  fwr  pnayl  dtfifwj 

I.  Collecting  Utendb. 
IL  Breeding  Apparttiiy;  and  Cat^  for  Lhring 

Animals* 
IIL  Prepaiing  and  Preaerving  Utensils. 
IV.  Cabinets  and  Insect  Cases. 
V.  Magnififn»  Microscopes  and  Accessories. 
VL  Botanists'  Supplies. 
VIL  Exploita^  and  CoOecton*  Camp  Outfits. 
VITI.  Miscellaneous  Naturalists'  Supplies. 
IX.  Oologists*  Supplies. 
X.  Aquaria. 

XI.  Books  and  Pubficationsw 
XIL  Chemicals 

Hew  mosliatsd  Biologiaa  GitiaociM  wm  be  BMt  frM 
«f  dargs  upon  appltoatioa 

Wheo  in  the  market  for  taijibing 
in  the  line  of 

Chemical  Glassware, 

Thermometers, 

Hydrometers  and  Laboratory 

Supplies 

Lmi  U9  gipm  you  our 
quotationM 

Our  Catalog  gXtiiXj  ient  upon 
feqtiest 

Scientific  Utilities  Co.,Inc 

MiMuactu'eiSf  uipsrtirsy  Ej^srlMrs 

Factory:  S4  East  lOth  SirMt 
Ofiico:  18Eastl6tliStrMt 

NEW  YORK,  N.  Y.         U.  S.  A. 

THEKNT.5CHEERERC0RP0RAT10N 

^ 

. 

Natnral  History  Material 

ZOOLOGY  MINERALOGY 

We  haye  been  handling  Natural  History 
Material  of  all  kinds  for  the  past  fifty  years, 
and  so  liave  accumulated  a  very  complete 
stock.  Our  prices  are  as  low  as  the  quality 
of  the  specimens  will  permit.  We  are  con* 
stantly  preparing  circulars  and  price  lists 
coyeringour  material  in  the  different  branches, 
wliich  we  will  be  pleased  to  send  free  of 
duurge  to  the  readers  of  Science. 

Scmm  cf  ma  recent  circulars: 
8-121  Rare  Bird  Skias 
8-122  Mounted  Bird  8kiAS 
8-M    Material  for  Disaeetioa 
8-123  PUlippiAe  Land  8heila 
8-120  Special  Minerals 
8-110  Complete  Trilobitet 
8-111  Jurassic  Fossils 
8-119  Cretaceous  FopsQs 


CONCHOLOGY 


GEOLOGY 


Ward's  Natural  Science 
Establishment 

College  Ave.         Rochestert  N.  Y. 


Biological  Specialties 


Models 
for 


Embryology 

and 

Zoology 


Frog  Development 
73  hr.  Chick. 
10  mm.  Pig. 
Grantia 
Hydra 
Earthworm 
Amphiozus 
Etc. 

SdentlikaUy  acconite 
Made  in  our  own  Laboratories 

Write  for  Bpeoial  circular  at  once 

THE  GENERAL  BIOLOGICAL 
SUPPLY  HOUSE 

SSOS-SSOS  KIHBARKAVE.,  CHICAOO,  ILL. 


Digitized  by 
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HATOniES 


The  Uniform  Quality 
of  Harmer  Dyestuffs 

'npHE  user    of   Harmer   Bacteriological   Dye- 
■*-      stuffa  is  not  required  to  make  frequent 
tests  to  determine  their  quality.    Our  standard-  f'm^-^ 

ised  and  careful  testing  methods  eliminate  the  ^9p^ 

factor  of  uncertain  results  from  the  use  of  in-  f.^^Sy,/4 

ferior  dyestuffs.    Specify  Harmer  Dyestuffs  for 
their  uniform  quality  and  trustworthy  results.      J^W'- 

Complete  liierature 
end  prices  futnhhed 
on  rtque$L  _^^- 

irlTB  ORATORIES 

rP  H  I  U  A  O  C  l-l>H  I A  1^ 


Eastman  Organic  Chemicals 

We  have  added  the  following  chemicals  to  our  supply  during 
the  past  month ;  with  the  exception  of  acetyl  bromide,  levulose, 
and  maleic  acid,  all  these  chemicals  have  been  synthesized  in  our 
laboratory: 


Acetyl  Bromide 
Benzoyl  Bromide 
Benzal  Chloride 
Bromoacetophenone 
m-Dimethjlaminophenol 
Levulose 
Maleic  Acid 
m-Nitrobenzoyl  Chloride 


p-Nitrobenzyl  Chloride 
p-Nitrophenylhydrazine 
Para-n-butyraldehyde 
Picramide 
Piperidine 
Propionamide 
Sulfosalicylic  Acid 
Trimethjleiie  Chloride 


Practical  Chemicals :  —  Lecithin  —  Mucic  Acid 
Price  list  will  be  furnished  on  application 

EASTMAN  KODAK   COMPANY 

Research  Laboratory  Rochester,  N.  Y. 


] 
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Standardized  Products 

We  are  regularly  supplying  to  chemical  and  bacteriological  labora- 
tories the  following  special  reagents^  of  the  highest  qualiQr* 

Arabinose 

Acid  Potassium  Phthalate 

Decoloriziiig  CarlxHi 

Dextrose 

Galactose 

Invert  Sugar 

LActose 

Levulose  (Fructose) 

Maltose 

Mannite 

Mannose 

Melezitose 

Raffinose 

Rhamnose 

Saccharose  (Sucrose) 

Trehalose 

Xylose 

Prices  Upon  Request 
Carried  in  Stock  by  the  Principal  Dealers  in  Scienti&c  Supplies 

Digestive  Ferments  Company 

DETROIT,  MICHIGAN,  U.  S.  A. 
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RADIUM 

TUBULAR  AmJCATORS 
NEEDLE  APPUCATORS  ^  FLAT  APPLICATORS 

APPLICATORS  of  SPECIAL  DESIGN 

COMPLETE  INSTAIIATIOWS  ^  EMAMATION  WPARAR]? 


GAS-GAS 


The  •'Detroit'' 
Combinatioa  Gas  Machine 

Automatically  makes  the  beet 
and  cheapest  gas  for 

Lftbontorj  Uses  •(  Every  Chanicter 

Heating-Oiokinir— Ughtinf 
Ov«r  90.000  In  daUj  urn 

DmeHpii$€  etimkgu*  mni  nmm—  •/  osfrf  In  f*er 
ItmlUg  ttni  on  r«f  bmI 

THE  DETROIT  HEATING  & 
LIGHTING  CO. 

612  Wi«ht  St.  Detroit,  Midi. 


fSFILTEKRVPERS 


— the  Universal 
Standard  for 
laboratory  work 

QtiAlit&ti¥e  Paper« 

Wo.    1.    For  jreutral  Trork* 

No.    2.     For  fiaft  precipitate*.     Very 

TUP  id. 
No»    3»    Heavy.    For  the  fiDest  preci- 

pltatics. 
No,    4.    For   re]Atlt)Diii    imd    lurae 

particle    predpltatet.      Bt- 

trtmtlir  rapid. 

Single  Acid  W&o bed 


No.  30, 


No.  40. 


Vtry 


For  fine  pr«iplt«tes. 

T&pid. 

For   Eelat^noufi    and    Uri^ 

particle  Cool   fide)   predpi- 

til tt*.    The  most  ro^  Ftl ter 

Pftper  made. 

Double  Add  WMhed 

For    ffenemi     <iu*ntit«ti^ 

wort* 
No»  41,     Very    rapid.      Not   for   uk 

wiLh  fine  precipitates. 
NOs  42*    For  cttremely  fine  i^redpf- 

taie*,  witli  or  wiihout  vm> 

uum. 
No.  44,    I^wer  ash  tbas  any  abore 

mentioned.      For  the  moBt 

emetine  BXkalyvcs* 
No,  50*    Hardeneil*       For     filtering 

corroeiive  llQuidi,  etc. 

Are  yotx  uaing  the  Whfttnisn 
grade  beat  stdtod  to  your 

work? 


a  REEVE  ANGEL  ft  CO* 

7*1 1  Spruce  StrMt     New  Yetk 
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Blakiston 

p.  BLAKISTON'S  SON  &  CO.,  PubHshert,  PHILADELPHIA 

Modem  Spiritism 

Its  Science  and  Religion 

By  A.  T.  Schof ield,  MJ>.,  (London) 

Viee-PresUent,  Vkhrta  Immute 

Author  of 

"Unconscious  Therapeutics" 
"The  UNCONsaous  Mind" 
"Borderlands  of  Science" 
"The  Goal  of  the  Race" 
"The  Radiant  Morn" 

etc.,  etc.,  etc. 

fVUh  Foreword  by 

NeweU  Dwight  HiUis 

Plymouth  Church,  Brookh^ 

Authorized  Jlmerican  Edition 
Cloth  $1.50  Postpaid 

"Dr.  Schofield's  book  represents  the  patient,  long-continued  investi^tions  of  a  man 
sin^arty  gifted  by  nature  and  trained  by  long  experience  to  distinguish  between  that 
whidi  is  seeming  and  that  which  is  real.  His  volume  has  received  a  warm  welcome  from 
the  most  thoughtful  people  in  Great  Britain,  and  it  deserves  careful  scrutiny  of  Americans 
who  are  interested  in  the  border  land,  where  the  seen  and  the  unseen  meet  and  mingle." 

^Newell  Dwigkt  HiUis 

"If  spiritism  were  all  fraud  it  would  be  no  real  danp;er  to  the  nation.  The  reader  will 
be  able  to  weigh  and  intelligently  use  the  terms  Christian  Science,  Spiritism,  Theosophy 
or  Modernism  and  other  terms  lightly  used  and  little  understood  and  be  glad  to  welcome 
such  a  fairly  written  and  lucid  volume  to  his  library."  — New  York  Medical  Journal 
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OUGHTREiyS 

Mathematical  Symbols 

By  FLORIAN  CAJORI 


RECENT  PUBUCATIONS 

A  List  of  On^^htred's  Mathematical  S3nnbol8 

with  Historical  Notes.    By  Florian  Cajori    .25 

On  the  History  of  Gnnter's  Scale  and  the 
Slide  Role  dnring  the  Seventeenth  Cen- 
tury.   By  Florian  Cajori .35 

Treatment  of  Harmonics  in  Alternating  Cur- 
rent Theory  by  means  of  a  Harmonic  Al- 
gebra.   By  Abraham  Press 1.00 

A  New  Morphological  Interpretation  of  the 
Structure  of  Nociiluca,  and  its  bearing  on 
the  Status  of  the  CystoflagellaU  (Haekel ). 
By  Charles  A.  Kofoid 25 

Classification    of    Involutory    Cubic    Space 

Transformations.    By  P.  M.  Morris  ...      .25 


The  University  of  Gdif omia  Press 

Berl»k7t  CalifornU    280  Madboa  Are^  New  York 


ISIS 


Intemational  qtiartetly  deroted  to  the 
HiftoTf  of  Science  and  QviU^ation 

BdhMi  by 

George  Satton  and  Chafles  Singer 

Each  nnwhitr  oontainii  an  editorial,  original  ooatri- 
batiooa,  ahorlar  noiea,  revlewa  of  the  moat  ioiportant 
booka  and  chiefly  a  orftioal  BlbUograpliy  of  the  pob- 
Uoationa  niatiiif  to  the  Hiitory,  Phfloaophy  and 
Organliatlon  of  Sdeooe  and  the  HJatory  of  drllimatlon. 

Boob  and  papen  oo  the  medkal  and  biologleal 
adowea  ahonld  be  aeot  to  Chariaa  Singer,  Weathary 
Lodge,  Oxford,  England;  all  othen  to  George  Sarton, 
Harvard  Unlrecaity,  Cambridge.  Maaa.,  U.S.  A. 

Vol.  I:  60  Belgian  franos;  Volt.  II  aod  III,  eaeh 
30  fraDOS.  Ed.  de  luxe  from  Vol.  II  on,  each 
Tol.  60  fianos.  The  subeoription  to  VoL  ni 
(about  600  pages)  it  open. 

tlioie  who  believe  In  tbe  New  Htimtnlim 
ihoo]deobicribeto''ISIS'' 

Publisher:   WEISSENBRUCH, 
Imprimeur  du  Roi 

4%  ftie  dtf  Polncon    BRUSSELS,  BELGIUM 


The  Philippine  Bureauof  Science 

MANILA,  P.  I, 
Recent  Scientific  Publications 

PHILIPPINB  WATER  SUPPUES  :    By  G.  W. 

Heite  and  A.  S.  Behrman.    Paper,  218  pages,  19 
platesand  4tezt  figures.  Price,  11.75,  postpaid. 

8PEaES  BLANCOANiB:  A  critical  revision  of 
the  Philippine  species  of  plants  described  by 
Blanco  and  by  Llanos.  By  E.  D.  Merrill. 
Paper,  423  pages  and  1  map.  Price,  f2.25, 
postpaid. 

VEGETATION  OF  PHILIPPINE  MOUNTAINS: 
By  William  H.  Brown.  Paper,  434  pages,  41 
plates,  30  text  figures.    Price,  |2.50,  postpaid. 

INDEX  TO  THE  GENERA  OF  BIRDS:  By 
Richard  C.  McGregor.  Paper,  185  pages. 
Price,  11.00,  postpaid. 

AN  INTERPRETATION  OF  RUMPHIUS'S  HER- 
BARIUM AMBOINENSE:  By  E.  D.  Merrill. 
595  pages  and  2  maps.    Price,  ^.00,  postpaid. 

TEN-TEAR  INDEX  TO  THE  PHILIPPINE 
JOURNAL  OF  SCIENCE:  Paper,  441  pages. 
Price,  W.OO,  postpaid. 

The  PhlUpplne  Jonmal  of  Sdenee  is  now  issued 

twelve  times  a  year.    Subscription  price,  |5.00  per 

year.    The  sections  were  discontinued  with  the 

end  of  1918. 

Subscriptions    and    orders    for    publications 

should  be  sent  to  the  Business  Manager 

PHILIPPINB   JOURNAL   OP   SCIENCE 
Bareau  of  Science  Menilay  P.  L 


Monosraphs    in    Experimental 
Biology  and  General  Physiology 

Edited  by  Jacquks  Lokb,  Rockefeller  IniUtute 

T.  H.  MoBGAN,  Columbia  nnlversitf,  and  W.  J.  V.  OSTsa- 

HOVT,  Harrard  UniTeriity 


Published  Volumet 
FOROBD    MOVEMENTS.    TR0PI8M8     AHD    AHIMAL 

By  Jaoquks  Lokb.  M.D.,  Ph.D  ,  8o.D. 
If  ember  of  the  Rockefeller  loititute  for  Medical  Research. 
42  IlluttrationB.   12.60  net. 

THE  ELEMENT  ART  NERVOITS  8T8TEM 
By  G.  H.  Parker,  8a D. 
Profettor  of  Zoology,  Harrard  UniTenity.    58  Illnttratioiift. 
$2.50  net. 

THE  PHT8I0AL  BA8I8  OF  HEREDITT 

By  T.  H.  MoBGAV, 
Colombia  UniTenity.    U7  IlluitraUoni.   12.50  net. 

_  INBREEDINa  AND  OUTBREEDINa: 
^  Their  Oenetlc  and  Booiolocical  BlaiilJLcaiioe. 
Bdvard  M.  East.  Ph.D.  Dcutald  F.  Jones,  8cD. 

Bussey  Inititation  Connecticut  Agricultural 

Harvard  Unlvenity  Experiment  Station 

THE  NATURB  OF  ANIMAL  UOHT 

By  Prof.  E.  Newton  Harvey 
Princeton  aniversity.   85  niustrationi.    t3.50net. 
Other  volumes  in  preparation. 
Send  for  dretdar  of  the  entire  $erie$. 
Correspondence  Solicited. 

h  B.  LIPPINCOTT  COMPANY 

PUBLISHERS  PmLADELPHIA 
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ALL  ELECTRICAL  RESISTANCE 
MEASUREMENTS 

WHICH  COME  WITHIN  THE  RANGE  OF  A  WHEATSTONE  BRIDGE. 
CAN  BE  MADE  WITH  A  LEEDS  &  NORTHRUP 

TYPE  S  PORTABLE  WHEATSTONE  BRIDGE 

The  set  is  self-contained,  complete  with  battery  and  gal- 
vanometer. Connections  are  made  between  the  **X"  posts 
and  the  unknown  resistance.  By  manipulating  the  dials  in 
accordance  with  the  indications  of  the  galvanometer,  the 
value  of  the  unknown  is  quickly  ascertained. 

Dial  construction,  con- 
tacts beneath  mounting 
plate,  protected  from 
fumes  and  dust,  but 
easily  accessible  for  clean- 
ing. Rheostat  coils, 
tV%.  ratio  coils,  2*^%, 
ad  j  ustment    guaranteed . 

PRICE  S95.00 

F.O.B.  PHILADELPHIA 

With  our  2370  Alternat- 
ing Current  Galvano- 
meter and  a  conductivity 
cell  connected  to  the 
Type  S  Set,  on  a  iio-volt  alternating  current  circuit. 

Electrolytic  conductivity  measurements 

can  as  readily  be  made  as  ordinary  resistance  measurements. 
AMk  for  BulUtin  SS30 


LEEDS  &  NORTHRUP  COMPANY 

ELECTRICAL  MEASURING   INSTRUMENTS 

4901  STENTON   AVENUE  PHILADELPHIA,  PA. 
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Bacteriological  Dyes 

Standard  Solutions 
Reagents 

Chemicals 

American  Made  Products 

Quality  of  Highest  Standard 


Trustworthy  Standard  Solu- 

Specialties: 

tions  and  Reagents  for  the 

Benzidine,  pure 

clinical  estimation  of : 

Creatinine  dry,  pure 

Urea 

Sudan  III 

Blood  Sugar 

Caprylic  Alcohol 

Creatinine 

Uric  Add 

COf  Combining  Power 

Non-Protein  Nitrogen 

Stains,  dry : 
Azur  I  and  II 
Methylene  Violet 

(Bemthten-MacNeal) 

Chlorides 

Erythrosine 

Cholesterol 

Light  Green  S.F.Y. 

Diastatic  Activity 

and  all  others 

ImmediaU  Delivery.    Wriufor  our  booklet  on  Blood  Chemistry 

C.  M.  SORENSEN  CO.,  Inc.,  Dep..K 

GENERAL  DISTRIBUTORS 
177  East  87th  Street  NEW  YORK 
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G«ier»l  Electric 
Company 


Laboratory  Products  for  Experimental  Use 

Among  the  many  things  developed  in  the  interest 
of  science  or  industry,  by  the  General  Electric  Com- 
pany's research  laboratories  at  Schenectady,  are  to  be 
had  various  little-known  products,  whose  uses  are  so  far 
purely  experimental. 

Scientists  and  experimental  bureaus  can  secure 
from  the  G-E  laboratories 


Pure  Argon  Qas 
Metallic  Calcium 
Boroflux 


Silicon  Tetrachloride 
Titanium  Tetrachloride 
Water  Japan 


For  detailed  information  write  our  Schenectady  Office 


GeneraliiElectric 


General  Ofiice 
5cbeDecta(£p;NY 


Company 


Sales  Offices  in; 
all  laxge  cities' 


3SB-29 
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8CIENCE^ADVERTI8EMENT8 


Storage 
Batteries 


''Qiloride  Accumiilators" 

and 

''Exide  Batteries" 

Are  thoroa^^hly  satisfactory  for  scientific 
work,  which  accounts  for  their  being  used  in 
so  many  of  the  educational  and  research 
laboratories  throughout  the  United  States. 

If  you  are  equipped,  and  after  long  service 
your  ** Chloride'*  battery  needs  some  re- 
newals ;  or  if  you  contemplate  a  new  instal- 
lation we  are  ready  to  serve  you. 

By  arrangement  with  the  factory  we  act  as 
Special  College  Representatives  and  are  pre- 
pared to  furnish  portable  or  stationary  out- 
fits, with  any  number  of  cells  for  current 
capacity  from  i  ampere  to  any  maximum 
desired. 

May  we  send  3rou  catalog?  To  aid  us  in 
rendering  good  service,  please  state  what 
3rour  requirements  are. 


JAMES    G.    BIDDLE 

1211   ARCH   STREET 
PHILADELPHIA 


LABORATORIES] 


The     Trade-Mark 

OF 

Reliable    Dyestuffs 


TTARMER  Bacteriolcg- 
*^  ical  Dyestuffs  ar^  only 
gtnuiae  uhen  ri?ce[vcd  m  the 
container  bearing  the  above 
trade-mark*  It  represents 
the  best  stains  and  chemicals 
that  improved  and  Fconscicn* 
t  ious  production  tnethods  can 
make* 

1"  Specify  these  guaranteed 
Harmer  products*  Increasing 
and  country  wide  demand 
Is  evidence  of  their  quality 
and  uniformity*  ^They  are 
stocked  by  representative 
dealen  from  coast  tojcoast* 
TA  post  card  bTingsT  a'com- 
plcte  price  list  prompt lyf  and 
without  obligation* 

The  HARMER 

LABORATORIES 

[PHILADELPHIA 

& 

it'^  nJxf/  tnnnu/actnrt  a  ^vm^Uit 
i.i^ti  (if  Riirf  Otg^mk  CAfmttuJj, 
/tft/tiaff*rji  and  ^^emi  /^re^mtft, 
y*mr  /H^MfrHn  M-iil  M*(£i7'i  Our 
Frfmt/t  Atttmikm. 
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Constant -Temperature  Apparatus 

Depoidable  for  Long,  Continnoos  and  Unattended  Operation 


FREAS  OVEN  TYPE  R  No.  100 


ConatnictioB,  heavy  asbestos  tran- 
site  with  cast  aluminum  frames 
and  insulated  lining. 

Openition,  simply  attach  to  lamp 
socket. 

Furnished  with  Special  Thox^ 
nuMiMter,  ranging  to  200X. 


SiM  of  oven  inside,  12"xl2"xl2". 
Temperatnxe  range,  from  room  to 

1750c. 
Regulation,  Preas  Metallic  ther- 

mo-regulator. 
ConstaDt  within  one  degree  over 

long  periods. 

SIMPLICITY  01  operation,  ease  of  regulation,  constancy  and 
gen«^  dependability  are  the  reasons  why  FREAS  Ovens  have 
been  adopted  by  the  most  important  laboratories  of  the  U.  S. 
Government,  the  leading  educational,  scientific  institutions  and 
tiie  most  progressive  manufacturing  plants  in  the  country. 

FRBA8  Ovens  are  made  in  several  sizes  and  tsrpes.  They  are  ap- 
proved by  the  National  Board  of  Fire  Underwriters.  They  are 
strongly  constructed  and  reliable  to  the  utmost  detail.  They  may 
be  left  m  operation,  unattended,  for  months  at  a  time  if  required. 

For  Sale  by  AH  DMltn  in  Dependabl*  Laboratory  Apparatus 

Soim  PmHnimmm  mmd  Mmnmfaeturmn 

The  Thermo  Electric  Instrament  Co*,  ^UST  Newark,  N.  J.,  U*  S.  A. 

MAKERS  ALSO  OF  THE  THELCO  UNE 


Spencer  non-Objective 
Binocular  flicroscopes 

Possess  all  the  features  of  construction  which  experi- 
ence has  shown  to  be  meritorious  and  advantageous. 
Axnong  them  is  the  one  very  distinctive  feature  which 
distinguishes  the  Spencer,  viz: 

Convergent  Eyepiece  Tubes 

which  avoids  the  excessive  and  false  conception  of  per- 
spective otherwise  produced,  giving  a  correct  interpreta- 
tion of  the  object  under  examination.    Several  models. 

1920  Catalog  M€nt  on  r^gaeai 

Spencer  Lens  Company 


MANUFACTURERS  OF 


Microscopes,  Mlcrotomest  Projection  Lafltomt»  Photo- 

Mkroocoplc  AppamtnSt  Ptaoto-LoDses,  Telescopes^ 

Optical  uiass,  Haeaacytometers,  Etc. 

BUFFALO,  N.  Y. 


PTMrrB^ 


t^:5g|j 
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VAN   SLYKE   AND   CULLEN 

UREA    APPARATUS 

THE  TEST 
IN  OUR  STOCK  FOR  IMMEDIATE  SHIPMENT 

OF  SERVICE 


Ob  Suction 


WbahBottte 


IVo.  48798*      Vao  Sljke  aad  Cnlleii  Urea  Appantos 

The  Van  Sljke  and  Cnllen  Urea  Apparatus  is  a  modification  of  Marshall's  enzyme  method  with 
Folio's  aeration  technique  which,  with  the  use  of  a  permanent  preparation  of  urease,  permits  the  comple- 
tion of  a  series  of  four  simultaneous  determinations  of  urea  in  about  thirtj  minutes.  It  is  suitable  for  use 
in  the  determination  of  urea  in  urine,  blood,  spinal  fluid  and  tissue  extracts  and  also  for  thd  determination 
of  ammonia  nitrogen  alone  in  the  urine.  See  Van  Slyke  and  Oullen^  Journal  of  Biological  Chemistry^  19  : 
gll,  (OeL)  1914. 

The  outfit  consists  of  a  wooden  block  with  four  pairs  of  tubes  and  one  extra  tube  at  the  end  for  dilute 
acid  which  serves  as  a  wash  bottle  to  prevent  the  entrance  of  atmospheric  ammonia  into  the  system  during 
aeration.  Each  tube  is  fiitted  with  a  two-hole  rubber  stopper,  inlet  and  outlet  aeration  tubes  and  with  the 
necessary  tubing  for  connection  in  series* 

48798.    Urea  Apparatus,  Van  Slyke  and  Gullen,  as  above  described,  with  rubber  tubing  suitable 
for  connection  to  filter  pump  or  other  source  of  suction,  but  without  filter  pump  .   .    18.00 

UREASE,  Squibb,  in  soluble  tablets,  0.1  gram  each,  as  recommended  for  use  with  Van  Slyke  and  Cul- 
len  urea  Apparatus.    Per  lO  gram  bottle 1.50 

Pnoes  8u1]Ject  to  cbanice  without  notice 

Copy  0/  new  Supplement  No,  66,  "Apparatvm  for  the  Newer  Metbt^m  of 
i.lood  and  Urine  Chemiatry'*,  ment  upon  requeat 


ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE,   RETAIL  AND  EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA.  U.  8.  A. 
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THE    SCIENTIFIC    BASIS    OP    THE 

ILLINOIS  SYSTEM  OF  PERMANENT 

SOIL  FERTILITY! 

It  i«  practically  impodeible  to  cover,  in  an 
adequate  way,  the  scientific  principles  underly- 
ing the  Illinois  syetem  of  perananent  soil  fer- 
tility in  the  brief  space  of  time  allotted  me  on 
the  program.  Nevertheless,  I  shall  point  out 
the  fundamental  principles  underlying  the  sys- 
tem without  attempting  to  illustrate  the  points 
made  by  definite  data  as  I  should  like  to  do. 

Eighty  years  ago  Liebig,  the  father  of  agri- 
cultural chemistry,  made  the  following  state- 
ment: 

Agricultnre  is,  of  all  industrial  pnrsoits,  the  rich- 
est in  facts,  and  the  poorest  in  their  comprehen- 
sion. Facts  are  like  grains  of  sand  which  are 
moved  by  the  wind,  but  principles  are  these  same 
grains  cemented  into  rocks. 

The  great  contribution  made  to  American 
agriculture  by  the  late  Dr.  Hopkins  was  the 
gathering  together,  classifying,  interpreting 
and  unifying,  by  his  own  -investigations  the 
known  facts  of  agriculture,  into  a  definite 
whole  as  practised  and  taught  by  him  in  the 
Illinois  syetem  of  permanent  soil  fertility. 

Many  of  the  facts  upon  which  the  Illinois 
system  rests  have  been  known  for  many  years 
and  even  centuries  and  have  been  developed  by 
otiier  men  in  other  institutions  and  in  other 
times.  It  remained,  however,  for  Dr.  Hoi^ins 
to  bring  together  and  unify  these  isolated  facts 
into  a  definite  workable  system  and  by  his  own 
investigation  to  demonstrate  clearly  that  tie 
system  could  be  understood  and  used  by  the 
average  farmer  on  his  own  farm  with  very 
profitable  results.  In  his  interpretation  of  the 
facts  upon  which  the  system  is  based,  all  men 
have  not  agreed  and  some  even  still  do  not 
agree  with  him  but  the  system  rectts  on  the 
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sure  foundation  of  facts  supported  by  an 
abundance  of  experimental  ditta  now  available 
from  the  fields  and  kboratories  of  the  UniTer- 
sity  of  Illinois  operated  under  his  direction. 
The  lUinoifl  system  recognizes  clearly  that 
there  are  six  positive  factors  of  crop  produc- 
tion. These  factors  of  crop  production  may 
be  briefly  indicated  by  single  terms  as  the  seed, 
temperature,  moisture,  light,  a  home  for  the 
plant,  and  food  for  its  use.  These  factors  are 
all  of  equal  importance  in  the  production  of 
crops.  Not  all  of  the  factors,  however,  are 
susceptible  of  equal  control.  It  is  impossible, 
for  example,  to  change  the  temperature  condi- 
tions of  winter  so  as  to  make  that  season  suit- 
able for  crop  production,  and  the  practical 
means  aveilaible  for  modifying  the  tempera- 
ture conditions  of  the  soil  during  the  growing 
period  of  the  crop  are  very  limited.  Of  all  the 
factors  of  crop  production,  the  food  factor  is 
completely  within  the  control  of  the  farmer. 
It  is  fully  i)ossilble  for  him  to  completely 
change,  in  an  economic  way,  the  amount  of 
food  available  for  the  plant  within  the  soil. 
It  is  frequently  true,  also,  that  the  food  supply 
is  the  limiting  factor  of  crop  production,  espe- 
cially under  humid  conditions  such  as  prevail 
in  Illinois. 

•  The  Illinois  system  of  permanent  soil  fer- 
tility, therefore,  deals  in  a  large  measure  with 
this  factor  of  crop  production.  There  are  10 
essential  elements  of  plant  food  and  these  are 
carbon,  oxygen,  hydrogen,  iron,  sulfur,  cal- 
cium, magnesium,  potassium,  nitrogen  and 
phosphorus.  All  of  these  ten  elements  of  plant 
food  are  of  equal  importance  in  crop  produc- 
tion, for,  in  the  absence  of  any  single  one,  the 
plant  can  not  function  normally  and  produce 
a  good  yield  of  its  kind.  Not  all  of  the  plant 
foods,  however,  are  within  the  control  of  the 
farmer,  while  some  of  them  are  obtained  from 
natural  sources  in  sufficient  quantities  so  that 
they  never  limit  crop  yields. 

Oarbon  and  oxygen  are  obtained  by  the  plant 
from  the  small  amount  of  carbon  dioxide  of 
the  atmosphere,  and  this  supply  is  constantly 
being  replenished  from  natural  sources.  Hy- 
drogen is  obtained  by  the  plant  from  the  soil 
moisture  which  in  turn  is  being  constantly  re- 


plenished by  the  rainfall  under  humid  condi- 
tions. The  plant  conciste  largely  of  these 
elements  of  plant  food,  iheir  compounds  form- 
ing approximately  95  per  cent,  of  all  plant 
parts.  These  three  elements  of  plant  food  are 
constantly  being  replenished  in  the  soil  or  air 
from  natural  sources,  and  llie  farmer,  there- 
fore, need  not  concern  himself  furtiier  with 
them. 

Iron  is  used  by  the  plant  in  such  extremely 
minute  quantities,  and  the  supply  in  the  soil 
is  so  large,  that  it  need  never  be  added  to  llie 
soil  as  a  plant  food.  While  the  plant  food  re- 
quirements for  sulfur  are  comx)arable  in  many 
respects  with  those  for  phosphorus,  eulfur  is 
constantly  being  added  to  the  soil  from  nat- 
ural sources  in  quantities  more  than  sufficient 
to  meet  the  needs  of  the  plant  for  food.  For 
these  reasons,  these  two  elements  need  no  spe- 
cial consideration  in  a  permanent  system  of 
soil  fertility. 

There  remain,  therefore,  five  el^nents  of 
plant  food  which  must  receive  careful  consid- 
eration by  the  farmer  in  any  system  of  perma- 
nent soil  fertility  which  may  be  proposed. 
These  elements  are  calcium,  magnesium,  potas^ 
sium,  phosphorus  and  nitrogen.  A  system 
which  assumes  to  be  permanent  must  provide 
for  the  return  to  the  soil  of  those  elements  of 
plant  food  removed  by  the  crop,  unless  they  are 
present  in  the  soil  in  unusual  quantities  suffi- 
cient to  provide  for  the  maximum  production 
of  crops  for  indefinite  periods  of  time.  The 
Illinois  system  considers  and  makes  such  pro- 
vision for  these  five  elements  of  plant  food. 

The  inorganic  plant  foods,  calcium,  mag- 
nesium, potassium  and  pho^horus,  are  re- 
moved by  the  plants  in  comparatively  laige 
quantities.  An  ordinary  rotation  of  wheats 
com,  oats  «uid  clover  would  remove^  for  tha 
maxiffuinn  production  of  crops,  77  pounds  of 
phosphorus,  320  pounds  of  potassium,  68 
pounds  of  magnesium  and  168  pounds  of  cal- 
cium, and  .these  substances  are  obtained  by  the 
plant  from  the  soil  and  there  is  no  other  pos- 
sible source  unless  materials  containing  them 
are  added  to  the  soii  It  is,  therefore,  of 
fundamental  importftnce  to  know  the  aznouatB 
of  these  materials  which  occur  in  the  soil  and 
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to  detenniDe  their  relation  to  the  requirements 
of  the  plant 

Various  chemioal  methods  have  been  pro- 
posed from  time  to  time  for  analyzing  the  soiL 
Most  of  these  have  been  based  upon  the  fan- 
tastic claim  that  they  determine  the  ''avail- 
id>le^  plant  food  in  the  eoil.  Dr.  Hoff^ns 
early  realized  the  futility  of  such  a  claim,  and 
concerned  himself  only  with  the  determination 
of  the  total  amounts  of  plant  food  within  the 
soil.  He  used  chemical  analysis  as  a  means  of 
taking  an  invoice  of  these  substances  within 
the  soil,  just  as  tiie  merdiant  takes  an  invoice 
of  the  goods  upon  his  shelves.  Whether  or  not 
die  farmer  makes  the  proper  use  of  this  ma- 
terial, depends  largely  upon  him  and  the  kind 
of  farminir  he  carries  on,  just  as  it  depends 
upon  Ihe  Imsinees  ability  of  tiie  merchant 
whether  or  not  his  business  is  successful,  but 
in  both  cases  an  accurate  invoice  of  stock  with 
which  he  must  work  is  as  absolute  a  necessity 
for  the  fanner  as  for  the  bucdness  man. 

The  chemical  analysis  of  the  soils  of  Illinois, 
carried  on  with  this  idea  in  mind,  soon  showed 
a  marked  variation  in  the  amounts  of  the  vari- 
ous essential  plant  foods  present  in  the  soiL 
The  brown  silt  loam  of  Campaign  county,  for 
exBXopley  contains  over  9,000  pounds  of  mag- 
nesium, 10,000  pounds  of  calcium,  85,000 
pounds  of  potassium,  and  only  1,000  pounds 
of  phosphorus  in  the  plowed  surface  soil.  As 
measured  by  this  accurate  soil  invoice,  phos- 
jiboTus  is  the  moat  limited  element  in  the  soil, 
and,  as  measured  by  the  crop  requirements 
also,  it  is  found  that  phosphorus  is  the  most 
limited  of  plant  foods  in  this  typi<2al  corn  belt 
soil  There  is  sufficient  calcium  present^  for 
SKiODple,  for  the  production  of  a  100  bushel 
crop  of  com  for  90  centuries.  There  is  suffi- 
oient  magnesium  for  18  centuries,  sufficient 
potassium  for  18  centuries,  while  there  is  suffi- 
ciait  i^ioephorus  for  on^  62  years,  even  if  it 
oould  be  utilized  by  the  plant,  and  provided  a 
nMudmum  crop  of  100  budiels  oi-com  were  pro- 
duced and  all  material  except  the  gmin  is  le- 
tnmed  to  the  soil  These  illustrations  are 
^eal,  and  are  very  significant  in  empliasiz- 
ing  the  importance  of  phosphorus  to  crop  pro- 


duction, and  indicate  clearly  its  marked  defi- 
ciency in  the  soiL 

The  fifth  element,  nitrogen,  is  very  impor- 
tant. It  is  used  by  the  plant  in  large  quanti- 
ties, and  when  purchased  upon  the  markets  of 
the  world  it  is  the  highest  priced  of  aH  mate- 
rials. A  hundred  pounds  of  nitrogen  are  re- 
quired for  the  production  of  100  bushels  of 
com,  and  nitrogen  at  present  is  selling  for 
$.30  a  pound.  The  maintenance  of  the  ni- 
trogen supply  of  the  soils  is,  in  the  langruage 
of  Dr.  Hopkins,  "  the  most  important  practical 
problem  confronting  the  American  farmer." 
It  is  quite  evident  that  the  farmer  can  not 
afford  to  purchase  conmiercial  nitrogen  for 
the  production  of  his  common  farm  crops.  A 
tax  on  com  of  $.80  per  bushel  for  this  puipose 
is  absolutely  prohibitive.  The  farmer  must, 
therefore,  dei>end  upon  legume  nitrogen  which 
is  obtained  by  legumes  such  as  clover,  aHailfa, 
soybeans,  etc,  by  the  aid  of  ^mbotic  bac- 
teria from  the  inexhaustible  supply  in  the  air, 
provided  the  soil  conditions  are  favorable  to 
their  growth  and  development.  It  is>  there- 
fore, necessary  that  a  le^rume  occur  in  the  ro- 
tation and  iheii  the  legume  hay  or  chaff  pro- 
duced must  be  carefully  conserved  and  returned 
to  the  soil,  either  as  farm  mianure  or  green 
manure  crops.  It  is  of  importance,  also,  that 
the  utmost  use  be  made  of  legume  cover  crops 
grown  in  connection  with  the  prodxsction  of 
wheat,  and  other  cereals,  and  in  the  develoi>- 
ment  of  this  use  of  legume  cover  crops  the  re- 
search work  of  Dr.  Hopkins  is  particularly 
outstanding.  Sweet  clover  was  a  favorite  crop 
with  him  for  this  purpose,  and  he  was  among 
the  first  to  call  attention  to  its  gr^eat  possibili- 
ties. tTnfortunattely,  legumes,  so  essential  for 
soil  improvement,  can  not  be  successfully 
grown  on  many  soils  in  Illinois,  as  tiiey  now 
exist,  because  of  the  acid  soil  conditions  which 
frequently  absolutdy  prevent  their  growth. 

A  Kmeertone  soil  is  a  rich  soil,  is  an  age  old 
tnitL  Soils  which  have  become  famous  every- 
where for  their  persistent  fertility  are  lime- 
stone soils.  This  is  true  of  the  soils  of  the 
far  western  United  States,  the  bhiegrass  re- 
gions of  Kentucky,  the  valley  of  the  Nile,  the 
black  soils  of  India  and  Efussia.    Limestone^ 
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therefore,  is  of  fundamental  importanoe  in 
soil  fertility.  Unfortunately,  limeotone  is 
easily  soluble  in  carbonated  water,  cmd  of  all 
soil  constituents  probably  is  most  readily  lost 
in  the  drainage  water.  Humid  soils,  as  a  rule, 
are,  therefore,  deficient  in  this  essential  con- 
stituent, and  the  first  principle  of  soil  fertility 
is  that  limestone  must  be  added  to  those  soils 
in  which  it  is  not  already  present.  The  lime- 
stone is  added  primarily  for  the  purpose  of 
creating  conditions  favorable  to  the  growth  of 
the  necessary  legume  crops,  although  it  also 
has  a  markedly  favorable  action  in  increasing 
the  yields  of  the  cereal  crops  in  the  rotation. 

There  are  varioxis  forms  and  kinds  of  lime- 
stone materials  available  for  uee,  but  the  work 
of  Dr.  Hopkins  has  clearly  demonstrated  that 
the  most  economic  form  to  use  is  (the  finely 
ground  natural  limestone — the  normal  material 
occurring  in  the  soiL  The  abundance  of  data 
obtained  by  him  on  the  various  experimental 
fields  for  the  use  of  finely  ground  limestone, 
particularly  in  southern  Illinois,  furnish  now 
the  best  information  the  world  affords  regard- 
ing the  great  benefit  from  the  use  of  lime- 
stone for  the  production  of  common  farm 
crops.  The  addition  of  limestone  to  the  soil 
not  only  corrects  the  acid  conditions  but  also 
provides  the  necessary  calcium  and  magnesium 
as  plantt  foods. 

In  most  normal  soils,  such  as  (the  brown  silt 
loam  of  the  com  belt,  potassium  occurs  in  the 
soil  in  such  large  quantities  that  it  will  last 
for  the  maximum  production  of  crops  for 
indefinite  i>eriodB  of  ttime  and  so,  in  the  case 
of  potassium,  the  problem  of  the  farmer  is  not 
one  of  addition  to  such  soils,  but  is  one  of 
liberation  from  the  insoluble  compounds  con- 
tained in  soiL  A  normal  soil,  well  sui^lied 
with  fresh  decomposing  organic  matter  as  pro- 
vided in  the  grain  or  livestock  system  of  farm- 
ing, wiM  provide  sufficient  potassium  to  meet 
the  requirements  of  crops  for  this  element;  and 
the  experimental  results,  obtained  from  the 
various  experimental  fields  for  addition  of 
potassium,  have  shown  clearly  that  i;t  not  only 
does  not  pay  for  itself,  when  used  on  such 
soils,  but  gives  little  actual  increased  yield. 

There  are  certain  abnormal  types  of  soil  on 


which  potassium  is  absolutely  essential  Such 
soils  are  peaty  soils  and  soils  deficient  in  or- 
ganic matter.  On  peaty  soils,  potassium  is  the 
limiting  element  of  plant  food  and  is  often  the 
limiting  factor  of  crop  production.  The  addi- 
tion of  potassium,  therefore,  to  such  soils  is  an 
absolute  necessity.  On  soils  deficient  in  or- 
ganic matter,  such  as  many  of  those  oocurring 
in  southern  Illinois,  potassium  may  be  used 
with  profitable  results  until  the  soil  has  been 
built  up  in  its  organic  matter  content 

On  normal  soils,  pho^horus  is  frequently 
the  limiting  element  of  crop  production. 
There  are  various  forms  of  phosphorus  avail- 
able for  use  such  as  barnyard  manure,  steamed 
bone  meal,  basic  slag,  acid  phosphate  and  raw 
rock  phosphate.  Of  the  various  forms  avail- 
able, the  abundant  eiqperimental  data,  ob- 
tained from  the  experimental  fields  main- 
tained by  the  university,  prove  conclusivdy 
that  the  finely  ground  raw  rock  phosphate  may 
be  used  with  considerable  profit  and,  for  eco- 
nomic reasons,  this  form  of  phosphorus  is  re- 
garded as  the  most  desirable  form  to  use 
although  there  may  be  special  conditions 
under  which  some  of  the  other  forms  may  be 
used. 

There  are  two  well-defined  types  of  farm- 
ing occurring  in  Illinois.  These  are  the  grain 
system  of  farming  and  the  livestock  system  of 
farming.  Both  of  these  are  perfectly  legiti- 
mate, proi)er,  necessary  and  profitable  systems 
of  farming,  and  it  is  possible  and  feasible  to 
provide  means  whereby  the  fertility  of  the  soil 
may  be  maintained  on  a  permanent  and  profit- 
able basis  in  either  case.  Botth  types  of  farm- 
ing are  absolutely  necessary  and  essential  to 
the  development  of  the  highest  stage  of  civili- 
zation, for  as  long  as  man  demands  bread, 
butter,  meait  and  milk,  and  until  we  are  will- 
ing that  our  standard  of  living  shall  be  low- 
ered, both  of  these  types  of  farming  nmst  ex- 
ist It  is  essential,  therefore,  that  provision 
be  made  wherd>y  the  fertility  of  the  soil  may 
be  maintained  in  order  that  grain  and  livte- 
stock  farming  may  become  permanent  insti- 
tutions in  the  land.  The  Illinois  system  of 
permanent  soil  fertility  recognizes  this  fact, 
and  makes  provisions  for  ihe  maintenance  of 
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fertility  on  both  tlie  livestock  and  the  grain 
farm.  In  either  type  of  farming,  limestone 
and  phosphate  mnst  be  used  so  as  to  permit 
the  growth  of  legumes  so  essential  in  soil  im- 
proyement  and  also  in  the  feeding  of  livestock. 

While  Dr.  Hopkins  took  particular  pains  to 
point  out  and  emphasize  the  possibility  of 
maintaining  the  fertility  of  the  soil  on  the 
grain  farm  on  a  permanent  and  provable 
basis,  he  also  made  important  contributions  to 
our  knowledge  regarding  methods  of  main- 
taining the  fertility  of  the  livestock  farm. 
The  teachings  of  Br.  Hopkins  in  this  respect 
are  of  tremendous  importance  since  they  pro- 
vide for  the  esrtension  of  livestock  farming  to 
large  areas  where  heretofore  the  proper  feeds 
could  not  be  produced.  On  all  of  the  experi- 
mental fields  just  one  half  of  the  work  is  de- 
voted to  the  maintenance  of  soil  fertility  in 
livestock  farming.  The  livestock  farmers  of 
Illinois  should  have  a  deep  sense  of  gratitude 
to  Dr.  Hopkins  for  his  work  in  their  behalf. 

If  a  ^stem  is  to  be  permanent,  the  materials 
removed  from  the  soil  must  be  returned,  at 
least  in  the  proportion  in  which  they  &i'o  re- 
moved by  natural  processes;,  including  the 
amount  removed  by  the  crop  and  the  amount 
lost  in  the  drainage  water.  This  would  seem 
to  be  such  a  simple  axiomatic  truth  that  it  need 
not  be  dwelt  on;  however,  it  is  &  point  which 
must ,  be  constantly  emphasized  again  and 
again.  The  use,  therefore^  of  two  or  three 
hundred  pounds  of  an  ordinary  commercial 
fertilizer  of  a  2-10-2  grade,  which  adds  only 
five  or  six  x>ounds  of  nitrogen,  must  act  purely 
as  a  soil  stinmlant  For,  if  increased  crops  are 
obtained  by  its  use,  they  can  be  obtained  only 
at  the  expense  of  the  nitrogen  already  in  the 
soil,  since  the  requirement  for  a  100  bushel 
crop  of  com  is  100  pounds  of  nitrogen.  The 
Illinois  system  of  permanent  soil  fertility, 
therefore,  condemns  in  unmeasured  terms  the 
use  of  such  soil  stimulants,  among  which  must 
be  classified  ordinary  mixed  commercial  fer- 
tilizers and  gyx>sum. 

In  the  briefest'  way  possible,  the  very  essen- 
tial points  underlying  the  Illinois  system  of 
permanent  soil  fertility  have  thus  been  merely 
touched  upon.    But  it  is  the  desire  to  empha- 


size at  this  point  that  the  Illinois  system  of 
permanent  soil  fertility  rests  ui>on  a  sane  and 
safe  scientific  basis,  and,  because  it  makes 
abundant  use  of  cheap,  natural,  raw,  products, 
as  legume  nitrogen  and  finely  ground  mate- 
rials such  as  limestone  and  rock  phosphate,  it 
is  both  a  permanent  and  profitable  system  of 
soil  fertility.  This  is  the  heritage  to  Illinois 
farmers  left  by  him  in  whose  memory  we  have 
met  here  to-day. 

Robert  Stewart 
Univxesitt  op  Illinois 


RADICALISM  AND  RESEARCH  IN 
AMERICA 

lNVESTf(3AT0RS  who  are  concerned  as  to  the 
possibility  of  adequate  facilities  for  research 
being  maintained  by  popular  governments,  or 
who  doubt  whether  a  republic  working 
through  democratic  institutions  like  our  Na- 
tional Research  Council  can  equal  the  scien- 
tific attainments  of  autocratic  Germany,  will 
derive  much  encouragement  from  a  review  of 
American  history.  Prominent  among  the 
agencies  which,  in  addition  to  privately  en- 
dowed institutions,  have  supported  the  prose- 
cution and  publication  of  scientific  research 
in  this  country  are  Academies  of  Science^ 
State  Universities,  Land  Grant  Colleges  and 
Agricultural  Experiment  Stations,  Federal 
Dei)artment  of  Agriculture,  Coast  and  Geo- 
detic Survey  and  the  State  and  National  Geo- 
logical Surveys.  In  many  cases  the  inception 
or  period  of  most  marked  development  of 
these  institutions  has  been  closely  linked  with 
striking  political  developments'.  Without  pre- 
senting any  unpublished  data  the  present 
paper  aims  to  assemble  some  of  the  facts 
which  seem  significant  in  this  connection. 

Undoubtedly  the  most  radical  document 
ever  adopted  by  an  American  national  as- 
sembly was  the  Declaration  of  Indei>endence. 
The  active  members  of  the  committee  ap- 
I)ointed  to  draft  this  instrument  were  Frank- 
lin, Adams,  and  Jefferson,  each  of  whom  made 
a  distinct  contribution  to  the  advancement  of 
scientific  foundations  in  America. 

Franklin's  fame  as  a  scientist,  as  a  diplomat^ 
and  as  leader  of  the  radical  faction  in  our 


Digitized  by 


Google 


26 


SCIENCE 


[N.  S.  Vol.  LH.  No.  1332 


oonstitutional  oonvention  make  oomment  on 
these  points  unnecessary.  Of  special  interest 
here  is  his  actiyity  in  founding  our  first 
academy  of  science.^  As  early  as  1743  Ben- 
jamin Franklin  issued  his  circular  entitled 
''A  proposal  for  promoting  useful  knowledge 
among  the  British  plantations  in  America," 
in  which  he  urged  the  establishment  of  a 
society  to  be  called  "The  American  Philo- 
sophical Society."  From  this  Society  and  an- 
other organized  in  1766,  of  which  Franklin 
was  first  president^  grew  in  1769  The  Amer- 
ican Philosophical  Society  of  to-day.  Of  this 
society  Franklin  was  president  £rom  its  or- 
ganization until  his  death  and  Dr.  Benjamin 
Rush,  one  of  the  signers  of  the  Declaration  of 
Independence,  was  one  of  the  secretaries. 
The  American  Philosophical  Society  began  in 
1771  the  publication  of  the  American  PhUo- 
9ophical  Transactions  and  soon  assumed  na- 
tional importance  and  assisted  in  making 
Philadelphia  for  many  years  "the  metropolis 
of  American  Science."* 

To  John  Adams,  who  in  1776  seconded  the 
famous  resolution  of  Richard  Henry  Lee  that 
"these  colonies  are,  and  of  right  ought  to  be 
free  and  independent  states"  and  bore  the 
foremost  place  in  the  debate  on  the  adoption 
of  the  Declaration  of  Independence,  our  sec- 
ond Academy  of  Science  owes  its  origin. 
The  circumstances  which  led  to  Adams^  deep 
and  lasting  interest  in  scientific  foimdations^ 
and  his  part  in  founding  the  American 
Academy  of  Arts  and  Sciences  which  was  in- 
cooperated  by  the  legislature  of  Massachu- 
setts in  1780  luid  published  its  first  memoirs 
in  1785,  are  detailed  by  Gooda*  One  of  the 
original  members  of  the  American  Academy 
of  Arts  and  Sciences  was  Levi  Lincoln,  At- 
tomey-Oeneral  of  the  United  States  under 
Jefferson. 

When  Washington  became  president  these 
two  societies  were  the  only  scientific  organiea- 

1  Goode,  George  Brown^  ''The  Origin  of  the  Na- 
tional Scientific  and  Educational  Institutione  of 
the  United  States,"  Bpt.  U.  S.  Nat.  Mas.,  1896-97, 
p.  266, 1901. 

3  Goode,  George  Brown,  op.  dt,,  p.  268. 

t  Gopde,  George  Brown,  op.  ciU,  p.  268-269. 


tions  in  this  country  and  it  is  worthy  of  note 
that  the  presid^it,  vioe-presid^it  and  the 
secretary  of  state  in  that  first  administration 
were  all  fellows  of  the  American  Philosoph- 
ical Society.  The  efforts  of  Washington  him- 
self and  later  of  Madison  to  establish  a  na- 
tional imiyersity  might  well  be  mentioned 
here  but  for  the  fact  that  the  national  uni- 
versity which  was  urged  in  presidential 
messages  over  a  century  ago  is  not  yet  an 
accomplished  fact 

The  activitiee  of  the  author  of  the  Declara- 
tion of  Independence  in  behalf  of  science  and 
education  are  well  known.  In  the  opinion  of 
Goode* 

no  two  men  have  done  so  much  for  science  in  Amer- 
ica as  Jefferson  and  Agassix — not  so  mneh  by  tiieir 
direct  contributions  to  knowledge  as  by  the  im- 
mense weight  which  they  gave  to  scientific  inter- 
ests by  their  advocacy. 

In  1782  appeared  Jefferson's  ^  Notes  on  the 
state  of  Virginia,"*  the  first  comprehensive 
treatise  on  the  natural  history  and  resources 
of  one  of  the  states,  and  the  precursor  of  the 
numerous  state  surveys  since  issued.  When 
in  1797  Jefferson  came  to  Philadelphia  to  be 
inaugurated  vice-president*  he  brought  with 
him  a  collection  of  the  fossilised  bones  of 
some  large  quadruped  and  the  manuscript  of 
a  memoir  upon  them,  which  he  read  before 
the  American  Philosophical  Society.  ^The 
spectade,"  remarks  Luther,^  ^of  an  American 
statesman  coming  to  take  part  as  a  central 

4  Goode,  George  Brown,  ''The  Beginnings  of 
Natnral  History  in  America,"  ]E^t.  U.  S.  Nat 
Mns.,  1896-97,  p.  394,  1901. 

ft  The  first  edition,  1782,  was  published  in  Paris 
and  but  few  copies  were  printed.  The  preface  to 
the  second  edition^  London,  1787,  states  with  refer- 
ence to  the  Paris  edition  ''the  subjects  are  aU 
treated  imiperfectly;  some  scarcely  touched  on 
.  .  .  They  are  now  [1787]  offered  to  the  public  in 
their  original  form  and  language." 

«  Goode,  George  Brown,  "The  Origin  of  the  Na- 
tional Scientific  and  Educational  Institutions  of  ths 
United  States,"  Bpt.  U.  S.  Nat.  Mas.,  1896-97, 
p.  280,  1901. 

T  Luther,  P.  N.,  "Jefferson  as  a  Naturalist," 
Mag,  Amer,  Hist,,  Vol.  13,  No.  4,  p.  386-387, 
April,  1885. 
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figure  in  the  greatest  political  ceremony  of 
our  oonntry  and  bringing  with  him  an 
original  contribution  to  the  scientific  knowl- 
edge of  the  world,  is  certainly  one  we  shall 
not  soon  see  repeated." 

Jefferson's  presidency  Goode*  calls  the 
^most  memorable  in  the  history  of  American 
scienca''  Not  only  was  the  president  actively 
engaged  in  paleontological  research,  using  one 
of  the  unfinished  rooms  of  the  White  Housed 
for  the  storage  and  display  of  some  800  q^eoi- 
meuB  of  fossil  bones  from  the  famous  Big 
Bear  liick^^^  but  his  administration  was 
marked  by  the  inception  of  the  ^st^n  of 
scientific  surveys  of  the  public  domain  and 
the  organization  of  the  Coast  Survey.  Jeffer- 
son's part  in  originating  and  supporting  the 
Lewis  and  Clarke  expedition  has  been  de- 
tailed by  True.^^  And  who  ever  originated 
the  idea  of  a  Coast  Surv^  it  is  certain  that 
the  early  organization  of  the  surv^  itself  was 
due  to  Jefferson." 

Nor  was  Jefferson's  interest  in  scientific 
foundations  limited  to  those  which  he  origi- 

•  Ooode,  George  Brown,  "The  Origin  of  the  Na- 
tional Seientifie  and  Edueational  Inetitntions  of 
the  United  States,"  Bp«.  U.  8.  Nat.  Mns.,  1896-97, 
p.  280,  1901. 

•  Merrill,  George  P.,  ''Contribntions  to  the  His- 
tory of  American  Geology,"  Bpt.  U.  8.  Nat.  Mns., 
1903-04,  p.  213,  1906. 

10  Such  seientifie  tradendee  were  the  objeet  of 
much  eritleinn  in  the  more  conservative  portions 
of  the  eonntry.  The  following  lines  from  the 
"Bmbargo"  written  by  William  Collen  Bryant 
(idien  a  iboy  of  13)  proibafoly  represents  pnblie 
opinion  in  his  locality. 

Go,  irreteh,  resign  the  presidential  diair 
Disclose  thy  secret  measures,  foul  or  fair, 
Oo,  search  with  enrions  eyes  forliomed  frogs, 
'Hid  4he  wild  wastes  of  Looisianan  bogs, 
Or  where  the  Ohio  rolls  his  turbid  stream 
Dig  for  huge  bones,  thy  glory  and  thy  theme. 

11  True,  Bodney  H.,  ''Thomas  Jefferson  in  Be- 
la^on  to  Botany,"  Soi.  M<k,  Vol.  3,  No.  4,  pp. 
354-367,  October,  1916. 

u  Goode,  George  Brown, '  <  The  Origin  of  the  Na- 
tional Scientific  and  Educational  Institutions  of 
the  United  States,"  Bpt  U.  8.  Nat.  Mns.,  1896-97, 
p.  293,  1901. 


nated  and  could  fxirther  in  some  large  jvay. 
When,  a  little  over  a  centiury  ago,  Benjamin 
Silliman  launched  The  American  Journal  of 
Science  he  was  much  concerned  as  to  whether 
a  suiHcient  subscription  list  could  be  main* 
tained.  Among  those  to  whom  he  wrote  ask- 
ing for  subscriptions  was  Jefferson,  then  in 
his  seventy-fifth  year.  How  Jefferson's  reply, 
here  quoted  from  Dana's  article^*  must  have 
heartened  the  first  editor  of  what  is  now  our 
oldest  scientific  journal,  can  best  be  appre- 
ciated, perhaps,  by  those  who  are  still  strug- 
gling with  the  question  of  adequate  support 
for  American  scientific  publications. 

If  not  his  most  notable  contribution  to 
science  and  education,  the  foundation  of  our 
first  state  university  was  apparently  the  one 
nearest  Jefferson's  heart.  His  part,  when  well 
over  seventy,  in  the  foundation  of  the  Uni- 
versity of  Virginia  as  originator,  as  organizer, 
as  architect  and  as  first  head  of  the  insti- 
tution has  been  too  well  told**  to  warrant 
repetition.  His  special  interest  in  the  teach- 
ing of  science  in  this  tmiversity  has  been 

18 Dana,  Edward  S.,  ''The  American  Journal  of 
Science  from  1818  to  1918,"  Amer,  Jour,  8ci., 
Sr.  4,  Vol.  46,  No.  271,  p.  30,  July,  1918. 

MoNTiosLLO,  April  11,  '18 
Sir:  The  unlucky  displacement  of  your  letter  of 
Mar  3  has  heen  the  cause  of  delay  in  my  answer, 
altho'  I  have  very  generally  withdrawn  from  sub- 
scribing to  or  reading  periodical  publications  from 
the  love  of  rest  which  age  produces,  yet  I  willingly 
subscribe  to  the  journal  you  propose  from  a  confi- 
dence that  the  talent  with  which  it  Will  be  edited 
will  entitle  it  to  attention  among  the  things  of 
select  reading  for  which  alone  I  have  time  now 
left,  he  so  good  as  to  send  it  by  mail,  and  the  re* 
oeipt  of  the  Ist  numlber  will  be  considered  as  an- 
nouncing that  the  work  is  commenced  and  the  sub* 
scription  money  for  a  year  shall  be  forwarded. 
Accept  Ihe  assurance  of  my  greaitest  esteem  and 
respect.  Th.  Jutbbson 

Paorassoa  SiLLncAN. 

14  Adams,  Herbert  B.,  "Thomas  Jefferson  and 
the  TJndversity  of  Virginia,"  p.  308,  pL  — ,  Wash- 
ington, D.  C,  1888.  (U.  S.  Bur.  Educ.  Circ.  In- 
form. 1.)  True,  Bodney  A.,  ''Thomas  Jefferson 
in  Belation  to  Botany,"  8oi,  Mo.,  Vol.  3,  No.  4, 
pp.  345-360,  port.,  October,  1916. 
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emphasized  by  True,^'  and  that  in  Jefferson's 
mind  at  least,  political  radicalism  and  interest 
in  higher  education  were  clearly  joined  may 
be  judged  from  the  epitaph  he  himself  pre- 
pared. 

Here  was  buried  Thomas  Jefferson,  author  of 
the  Declaration  of  Independence,  of  the  statute  of 
Virginia  for  religious  freedom  and  father  of  the 
University  of  Virginia.** 

If  this  subject  were  pursued  into  the  field 
of  state  and  local  history  much  relevant  data 
could  be  presented.  Merrill*^  traces  "the 
beginning  of  the  work  which  resulted  in  the 
establishment  of  the  State  surv^"  in  New 
York  to  a  course  of  lectures  on  natural  his- 
tory delivered  by  Amos  Eaton  before  the 
State  Legislature  in  Albany  during  April, 
1818,  on  the  invitation  of  Governor  DeWitt 
Clinton.  Clinton,  while  best  known  historic- 
ally for  his  work  in  behalf  of  the  Erie  Canal, 
was  active  in  securing  the  abolition  of  slayery 
in  New  York  state  and  in  perfecting  a  system 
of  free  public  schools  and  was  the  author  of  a 
series  of  letters  signed  "A  Countryman **  in 
reply  to  the  "Federalist." 

Edward  Hitchcock's  Survey  of  Massachu- 
setts (1880-1833),  which  Merrill  refers  to**  as 
marking  "an  epoch  in  American  geological 
work,  since  it  brought  to  a  successful  conclu- 
sion the  first  survey  of  an  entire  state  at 
public  expense,''  was  also  a  result  of  the 
interest  of  a  radical  governor,  Levi  Lincoln, 
(son  of  the  Lincoln  mentioned  above)  who 
recommended  the  survey  and  Professor  Hitch- 
cock's appointment.  (Governor  Lincoln  is 
known  in  the  history  of  his  state  as  the  first 
governor  to  exercise  the  veto  i)ower,  and  as 
the  leader  of  the  minority  in  the  Massachu- 
setts State  Legislature  who  protested  against 
the  Hartford  convention  of  1814. 

Nor  was  the  fostering  of  science  and  edu- 
cation wholly  the  concern  of  individual 
radicals  at  this  period.  For  hardly  had  the 
Democratic  majority  in  Maine  effected  the 
separation  of  the  state  from  Federalist  Massa- 
,    i»  True,  Bodney  H.,  op,  ott.,  p.  359. 

!•  True,  Bodney  H.,  op.  ott.,  p.  360. 

17  Merrill,  G^eorge  P.,  op.  cit,,  p.  234. 

i«  Merrill,  George  P.,  op,  cii,,  p.  307. 


chusetts  (1820)  than  the  State  Legislature 
made  an  annual  grant  of  $1,000  to  aid  in 
maintaining  an  institution  which  was  to  give 
mechanics  and  farmers  ''such  scientific  edu- 
cation as  would  enable  them  to  become  skilled 
in  their  professions.****  This  institution  was 
incorporated  as  the  Gardiner  Lyceum  and 
opened  January  1,  1823. 

The  greatest  radical  movement  after  the 
Revolution  was  that  which  resulted  in  the 
abolition  of  slavery.  Of  those  whose  names 
have  already  appeared  in  this  sketch,  Jeffer- 
son and  Clinton  were  conspicuous  advocates 
of  abolition.  The  first  prominent  opponent 
in  Congress  of  the  extension  of  slavery  was 
probably  John  Quincy  Adams.  One  is  not 
surprised  to  learn  that  this  sturdy  individual- 
ist who  changed  his  political  affiliations  at 
will  and  maintained  an  influential  position  in 
Congress  for  many  years,  independent  of 
party  and  who  refused  to  be  silenced  by  the 
"gag  rule''  of  1837  was  deeply  interested  in 
science  and  its  advancement.  As  outlined  by 
(Joode**  he  revived  Washington's  National 
University  project,  worked  for  a  national 
astronomical  observatory,  was  actively  inter- 
ested in  the  foundation  of  the  Smithflonian 
Listitution  and  considered  his  most  important 
achievement  to  be  the  Keport  on  Weights  and 
ICeasures  prepared  for  Congress  in  1818.  Of 
this  he  v^as  justly  proud  for  it  was  a  rery 
admirable  piece  of  scientific  work.  He  found 
the  presidency  of  the  American  Academy  of 
Arts  and  Sciences  so  congenial  to  his  tastes 
and  sympathies  that  he  did  not  hesitate  to 
say  that  he  prized  it  more  highly  than  the 
chief  magistracy  of  the  nation. 

It  was  diuring  his  term  as  president  that  the 
consuls  in  various  parts  of  the  world  were 
instructed  to  said  to  the  Department  of  State 
rare  seeds  and  plants  for  distribution,  and 
about  the  same  time  a  Botanical  (harden  was 

i»Trae,  A  0.,  '^  Agricultural  Education  in  the 
United  Stotes,''  U.  S.  Dept.  Agr.  Yearbook,  1899, 
p.  ie3,  1900. 

soGoode,  George  Brown,  ''The  Origin  of  the 
National  Scientific  and  Educational  Institutions 
of  the  United  States,"  Bpt.  U.  S.  Nat.  Mua., 
1896-97,  pp.  302^11,  1901. 
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eetablisbed  in  Washington.  These  measures 
proved,  aooording  to  True»^  to  be  the  "  germs 
from  which  has  grown  the  United  States  De- 
partment of  Agriculture." 

The  moTemeut  against  slavery  resulted  in 
the  election  in  1854  of  a  majority  in  the 
House  of  Representatives  of  men  pledged  to 
oppose  the  extension  of  slavery.  Among  the 
members  of  the  R^ublican  majority  which 
gained  control  of  the  House  in  1855  was 
Justin  S.  Morrill,  who  in  December,  1857,^ 
introduced  a  bill  '' donating  public  lands  to 
the  several  States  and  Territories  which  may 
provide  colleges  for  the  benefit  of  agriculture 
and  mechanic  arts.''  This  bill,  though  finally 
passed  by  Congress,  was  vetoed  by  the  re- 
actionary Buchanan.  A  similar  bill,  however^ 
introduced  by  Mr.  Morrill  in  December,  16» 
1861,  was  passed  by  both  Houses  and  approved 
by  Abraham  Lincoln  July  2,  1862,  the  very 
day  when  McClellan's  army  began  its  retreat 
from  the  Peninsula  after  the  battle  of  Mal- 
vern Hill.  Although  under  the  provisions  of 
the  act  ten  per  cent,  of  the  fund  might  be 
ezpaided  for  ^  the  purchase  of  lands  for  sites 
and  experimental  farms,"**  the  chief  signifi- 
cance of  the  Morrill  Act  for  research  lies  in 
its  relation  to  the  subsequent  and  closely  con- 
nected development  of  experiment  stations.^^ 
After  the  fund  which  had  been  established  by 
the  sale  of  the  landscript  donated  to  Connect- 
icut under  the  Morrill  Act  had  been  given  to 
the  Sheffield  Scientific  School  of  Yale  Univer- 
sity in  1863,  a  professor  of  agriculture  was 
appointed.  Under  Samuel  W.  Johnson,  pro- 
fessor of  theoretical  and  agricultural  chem- 
istry and  William  H.  Brewer,  professor  of 
agriculture  in  the  Sheffield  Scientific  School, 
experimental  work  for  the  benefit  of  agricul- 
ture was  carried  on.  And  True^*  does  not 
hesitate  to  ascribe  to  these  men  and  their 
pupils  more  than  to  any  other  single  cause, 

iiTrue,  A.  C,  "Education  and  Beeearch  in 
Agrieoltnre  in  the  United  States,"  U.  S.  Dept. 
Agr.  Yearbook,  1894,  p.  99,  1895. 

a«  True,  A.  C,  1900,  op.  oit,  p.  167, 

23  True,  A.  C,  1895,  op,  cit,,  p.  96. 
,    t*  True,  A.  C,  1895,  op.  oU.,  pp.  105-106. 


the  recognition  of  the  importance  of  the  estab^ 
lishment  of  agricultural  experiment  stations. 

Professor  W.  O.  Atwater,  the  first  director 
of  the  first  regularly  organized  experiment 
station  in  this  country,  was  among  the  stu- 
dents trained  in  this  school.  From  such  a 
beginning  grew  the  experiment  stations  of  the 
United  States,  first  regularly  organized  under 
the  Hatch  Act,  approved  by  President  Cleve- 
land, March  2,  1887. 

Although  the  chief  energies  of  Lincoln's 
administration  were  turned  toward  the  proBe- 
cution  of  our  Civil  War,  Congress  passed  a 
bill  establishing  a  Department  of  Agriculture, 
an  act  which  became  law  by  approval  of 
President  Lincoln  on  the  16  of  May,  1862.** 

Even  during  the  trying  days  of  reconstruc- 
tion members  of  the  first  Bepublican  Congress^ 
did  not  neglect  scientific  investigation  and  ^  in 
the  spring  of  1867  Hayden  [F.  V.]  acting 
Tmder  the  direction  of  the  General  Land 
Office,  and  with  an  appropriation  from  Con- 
gress amounting  to  $5,000,  began  his  work  as 
U.  S.  geologist  in  Nebraska,  and  in  so  doing 
laid  the  foundation  for  the  U.  S.  (Geological 
Survey ''«•  which  "for  breadth  of  scope  and 
financial  resources,  is  without  counterpart  in 
the  world's  history  of  science.*'*^ 

To  attempt  to  maintain  that  science  can  be 
encouraged  only  under  popular  governments 
would  be  imiwssible,  even  if  desirable.  The 
history  of  science  and  education  in  the  United 
States  does  indicate,  however,  that  in  America 
there  has  been  no  antagonism  between  popular 
government  and  government  supjwrting  re- 
search. Radicals  in  America  have  never 
raised  the  cry  "  The  Republic  has  no  need  of 

^  In  calling  attention  to  the  fact  that  the  billa 
creating  our  Land  Grant  Colleges  and  Department 
of  Agriculture,  were  signed  by  the  author  of  the 
Emancipation  Proclamation  and  Gettysburg  ad- 
dress, one  is  tempted  to  mention  that  the  granting 
of  a  charter  by  Congress  to  the  United  States  Agri- 
cultural Society  was  opposed  in  the  Senate  in  1855 
by  Jefferson  Davis.  (True,  A.  C,  op.  cit,  1895, 
p.  92.) 

2»  Merrill,  George  P.,  "Contributions  to  the  His- 
tory  of  American  Geology,''  Rpt.  V.  S.  Nat.  Mue., 
1903-04,  p.  592,  1906. 

27  Merrill,  George  P.,  op.  cit,  p.  551. 
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sayants.''^'  On  the  contrary  those  periods  in 
which  political  radicalism  has  been  most 
marked  have  been  those  in  whidi  science  re- 
ceived most  liberal  governmental  aid  and 
encouragement. 

Neil  E.  Stevens 
Bureau  op  Plant  Industry, 
Washington,  D.  C. 


SCIENTIFIC  EVENTS 

BIOMETRIC  AND  EUGENIC  LABORATORIES  AT 
university  COLLEGE,  LONDON 

The  British  Medical  Journal  states  that  the 
new  building  given  by  Sir  Herbert  Bartlett, 
Bt,  to  the  Department  of  Applied  Statistics 
formed  by  the  Drapers'  Company  and  Ghilton 
Laboratories  at  University  GoUege,  London, 
was  opened  on  June  4  by  the  Minister  of 
Health.  The  Drapers'  Company  Biometric 
Laboratory  was  instituted  under  the  direction 
of  Professor  Karl  Pearson  in  1904;  it  is  a  re- 
search laboratory  and  training  school  in  the 
modem  math^natical  theory  of  statistics. 
The  Galton  Laboratory  for  National  Eugenics 
^as  instituted  in  1905,  and  wae,  by  Sir  Francis 
-Galton's  wish,  associated  with  the  other. 
IVhen  Sir  Francis  Galton  died  in  1911  he  be- 
queathed a  large  part  of  his  estate  to  found  the 
Gtilton  professorship,  and  Professor  Karl 
Pearson  was  appointed  to  the  chair.  At  the 
same  time  the  senate  of  the  university  ap- 
pealed for  fimds  for  building  and  equipment, 
and  Sir  Herbert  Bartlett  came  forward  with 
an  offer  to  provide  the  building  on  a  site  at  the 
northwest  front  of  the  college.  During  the 
war  the  new  building  was  used  as  a  military 
hospital,  and  only  now  has  the  department 
been  able  to  take  full  possession.  On  the 
ground  floor  of  the  building  is  a  large  museum 
for  the  illustration  of  heredity,  statistical  proc- 

wWhen  during  iftke  "Beign  of  Terror"  La- 
voisier was  eondemned  to  death,  a  petition  was 
presented  to  the  rulers  that  his  life  might  be  spared 
for  a  few  weeks  in  order  tiiat  he  might  ccnnplete 
some  important  experiments,  'but  the  reply  was 
' '  The  Bepublic  has  no  need  of  savants. ' '  (Qoode, 
George  Brown,  ''The  Origin  of  the  National  Sci- 
entifte  and  Educational  Institutions  of  the  United 
States,"  Bpt.  U.  S.  Nat.  Mus.,  1896-97,  p.  824, 
1901.) 


esses^  and  social  problems,  a  lecture  theater,  a 
room  for  the  exhibition  of  Gklton  relics  and 
apparatus,  and  an  anthropometric  laboratory. 
On  the  first  floor  there  are  laboratories,  a  li* 
brary,  and  a  common  room,  and  on  the  second 
a  photographic  etudio,  a  large  room  for  bio- 
metric workers  in  craniometry,  and  rooms  for 
archives  and  instruments.  The  apartments  in 
all  number  over  twenty,  and  it  was  announced 
that  a  site  has  been  reserved  for  extension, 
which  will  include  animal  breeding  accommo- 
dation. 

The  vice-chancellor  of  the  university.  Dr. 
Russell  Wells,  who  presided  over  the  opening 
ceremony,  said  that  statistics,  properly  under- 
stood, was  one  of  the  most  difficult  and  ad- 
vanced mathematical  studies,  but  it  was  a 
dangerous  weapon  in  the  hands  of  the  partially 
educated.  Medicine  in  particular  had  suffered 
greatly  from  its  misuse.  The  method  intro- 
duced by  Professor  Karl  Pearson  would  make 
it  possible  to  arrive  at  the  proof  of  many  com- 
plicated medical  problems.  In  sketching  the 
history  of  the  d^artment,  he  reminded  the 
audience  of  Florence  Nightingale's  well-known 
interest  in  statistics,  and  of  her  desire  to  found 
a  professorship  of  applied  statistics  at  Univer- 
sity College,  for  which,  however,  her  means 
were  not  sufficient.  It  was  not  until  the  gen- 
erous provision  of  the  Drapers'  Company  was 
made  that  a  start  became  possible. 

Dr.  Addison  gave  an  appreciation  of  the 
value  of  statistics  which  he  had  discovered 
when  minister  of  munitions.  There  were  few 
branches  of  public  service  with  greater  scope 
for  the  trained  statistician  than  that  of  com- 
munal health,  but  here  and  in  social  science 
many  statistics  had  been  of  a  thoroughly  in- 
complete and  unsatisfactory  nature.  He  com- 
mended to  the  support  of  the  public  the  further 
appeal  whidi  University  College  was  making 
to  maintain  and  complete  the  equipment  of 
the  new  building. 

The  provost,  Sir  Gregory  Foster,  expressed 
the  thanks  of  those  present  to  Dr.  Addison. 
The  thanks  of  the  university  to  Sir  Herbert 
Bartlett  for  hie  gift  were  expressed  by  the  vice- 
chairman  of  the  college  committee^  Dr.  J. 
Bourne  Benson.    Professor  Earl  Pearson  said 
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that  one  English  monarch  for  whom  he  had  a 
reverential  regard  was  Henry  VI.  He  saluted 
hie  statue  whenever  he  crossed  the  lawn  at 
King's  College,  Cambridge.  In  the  fifteenth 
century  it  was  possible  to  spend  mon^  on  wars 
in  France  or  on  the  founding  of  monasteries, 
but  Henry  chose  to  found  King's  College. 
And  to  encourage  learning  was  still  the  surest 
way  to  secure  that  one's  name  was  held  in 
honor  through  grateful  generations. 

PISHBRIBS  OP  THE  GULF   STATBS,   191$ 

Dunma  the  past  year  the  Bureau  made  a 
statistical  canvass  of  the  fisheries  of  the 
South  Atlantic  and  Gulf  States  for  the  year 
1918,  and  the  returns  for  the  latter  section 
have  recently  been  compiled  and  sent  to  press 
as  Statistical  Bulletin  No.  470.  The  last 
previous  canvass  of  these  states  by  the  Bureau 
was  for  the  year  1902,  and  a  later  canvass  was 
made  by  the  Bureau  of  the  Census  for  the 
year  1908.  The  statistics  for  the  Gulf  States 
cover  the  fisheries  of  the  west  coast  of  Florida 
and  Alabama,  Mississippi,  Louisiana  and 
Texas.  In  1918  there  were  14,888  persons 
emi^oyed  in  the  fisheries  of  these  states;  the 
investment  amounted  to  $6,537,859;  and  the 
products  aggregated  130,923,588  pounds,  hav- 
ing a  value  of  $6,510,310.  Of  this  total,  the 
west  coast  of  Florida  produced  54,753,639 
pounds,  valued  at  $3,420,363;  Alabama, 
5,609,219  pounds,  valued  at  $230,567;  Mis- 
sissippi, 20,592,089  pounds,  valued  at  $762,- 
770;  Louisiana,  24,953,876  pounds,  valued  at 
$1,419,367;  and  Texas,  25,014,760  pounds, 
valued  at  $677,243.  Some  of  the  more  im- 
portant species  taken  in  these  states  were 
black  drum,  2,011,288  pounds,  valued  at 
$49,140;  catfish,  851,265  pounds,  valued  at 
$40,072;  croaker,  714,692  pounds,  valued  at 
$43,446;  groupers,  5,935,825  pounds,  valued 
at  $235,406 ;  menhaden,  taken  mostly  in  Texas, 
14,392,920  pounds,  valued  at  $109,939 ;  mullet, 
including  roe,  28,641,364  pounds,  valued  at 
$1^18,379;  redfish  or  red  drum,  2,986,180 
pounds,  valued  at  $175,109;  red  snapper, 
9,429,802  pounds,  valued  at  $609,312 ;  Spanish 
mackerd,  8,494,845  pounds,  valued  at  $215,197; 
squeteagues  or  ''  sea  trouts,"  4,960,738  pounds, 


valued  at  $414,593;  shrimp,  green  and  dried, 
27,142,999  pounds,  valued  at  $1,098,427;  and 
oysters,  23,754,465  pounds,  or  3,393,495  bush- 
els, valued  at  $1,106,725.  The  output  of 
si)ongee  amounted  to  452,188  pounds,  valued 
at  $725,155. 

Compared  with  the  Bureau's  returns  for 
1902,  there  has  been  an  increase  in  the 
products  of  the  fisheries  of  the  Gulf  States  of 
17,226,613  potmds,  or  15.15  i)er  cent,  in  the 
quantity  and  of  $3,016,114  or  86,81  per  cent., 
in  the  value.  Compared  with  the  returns  for 
1908,  the  increase  amounts  to  12,649,583 
I)oimds,  or  10.69  per  cent.,  in  quantity  and 
$1,650,310,  or  33.95  per  cent.,  in  value. 

ROAD-BUILDING   PROJBCTS  WITH  FEDERAL 
AID 

The  rate  at  which  the  number  of  Federal- 
aid  road-<building  projects  has  increased  since 
the  war  is  shown  in  a  summary  relating  to 
all  such  work  from  September  30,  1916,  to 
April  30, 1920,  which  has  been  prepared  by  the 
Bureau  of  Public  Eoads,  United  States  De- 
partment of  Agriculture.  On  the  latter  date 
the  states  had  filed  with  the  bureau  2,885 
project  statements,  of  which  2,790  had  been 
approved,  representing  27,796  miles  of  high* 
way.  The  totals  on  April  30,  1919,  were  little 
more  than  one  third  these  amounts.  Up  to 
May  1  of  this  year  1,974  projects  had  pro- 
ceeded to  the  stage  at  which  plans,  specifica- 
tions, and  estimates  had  been  delivered  to 
the  Bureau  of  Public  Boards.  The  plans, 
specifications  and  estimates  of  1,827  of  these 
had  been  recommended  for  approval,  repre- 
senting 13,845  miles. 

Project  agreements  had  actually  been  ex- 
ecuted and  construction  work  was  in  progress 
on  1,569  projects,  totaling  11,987  miles.  In 
addition,  work  had  been  begun  on  about  100 
projects  for  which  agreements  had  not  actu- 
ally been  signed,  thus  expediting  the  progress 
of  the  work  and  bringing  the  total  mileage 
under  construction  up  to  13,540.  The  sum- 
mary shows  that  a  great  reduction  has  been 
made  in  the  time  required  for  preliminary 
work  before  the  actual  construction  is  begun. 

On  the  average  the  states  have  submitted 
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project  statements  for  nearly  95  per  cent,  of 
their  respectiye  allotments  and  have  entered 
into  agreement  to  construct  highways  which 
call  for  about  one  half  of  the  Federal-aid 
money.  The  projects  actually  completed  and 
paid  for  are  comparatively  few,  but  they  are 
materially  exceeded  in  number  by  those 
which  are  practically  completed.  California, 
Delaware,  Illinois,  Idaho,  Indiana,  Iowa, 
Kansas,  Louisiana,  Maine,  Maryland,  Minne- 
sota, Nebraska,  New  Hampshire,  New  Jersey, 
North  Carolina,  Ohio,  Oregon,  Pennsylvania, 
Rhode  Island,  Utah,  Washington,  West  Vir- 
ginia, and  Wyoming  have  each  submitted  ap- 
proved project  statements  for  all  or  nearly 
all  of  their  allotments. 

THB  BRBWSTBR  COLLECTION  OP  BIRDS 

Announcement  is  made  by  the  American 
Museum  of  Natural  History  of  a  gift  by  Fred- 
erick F.  Brewster,  of  New  Haven,  Connecti- 
cut, of  3,200  specimens  of  land-birds  collected 
in  the  West  Indies  and  South  America  by 
BoUo  H.  Beck,  under  the  direction  of  Dr. 
Leonard  C.  Sanford.  A  very  large  part  of  this 
material,  according  to  Dr.  Frank  M.  Chap- 
man, curator  of  the  department  of  birds,  is 
new  to  the  museum's  collections,  and  much  of 
it  is  contained  in  no  other  museum  in  the 
world.  The  collection  includes  1,600  birds 
from  the  West  Indies — chiefly  the  high  moun- 
tains of  Santo  Domingo,  from  which  little- 
known  area  there  is  included  a  series  of  the 
recently  discovered  crossbill  and  Patagonia 
sparrow,  known  heretofore  only  from  a  few 
specimens  in  the  National  Museum  in  Wash- 
ington ;  a  large  series  of  two  distinct  new  spe- 
cies, known  only  in  the  Brewster  collection; 
and  the  unique  type  of  a  new  genus  of  Goat- 
suckers. There  are  also  500  birds  from  Bahia 
— of  great  value,  since  this  is  a  type  locality 
for  many  species  described  by  the  older  writ- 
ers; and  somewhat  over  a  thousand  specimens 
from  the  extreme  southern  part  of  South 
America,  including  a  representative  series 
from  Tierra  del  Fuego  and  the  Falkland  Is- 
lands, from  which  localities  the  Museum  was 
wholly  without  material. 


HAWAIIAN  SCIENTIFIC  INSTITUTIONS 

Through  the  generosity  of  the  C.  M.  Cooke 
estate  the  University  of  Hawaai  is  to  have  a 
marine  biological  laboratory  located  in  con- 
nection with  Honolulu  Aquarium  at  Waikiki. 
The  last  legislature  placed  the  aquarium  in  the 
custody  of  the  university.  The  laboratory  is 
now  in  process  of  construction  and  will  be 
ready  for  use  by  mid-summer.  Facilities  will 
be  provided  for  work  by  visiting  scientific  men 
as  well  as  by  the  students  and  faculty  of  the 
university.  Biologists  planning  to  visit  Ha- 
waii and  wishing  to  use  the  laboratory  are 
advised  to  communicate  with  Professor  C.  H. 
Edmondson,  the  director  of  the  laboratory,  as 
far  in  advance  as  possible.  A  teaching  fellow- 
ship carrying  a  stipend  of  $750  is  open  for  the 
next  college  year  and  applications  will  be  re- 
ceived from  graduate  students  with  sufficient 
training  in  zoology  and  botany. 

The  trustees  of  the  Bishop  Museum  in  Hono- 
lulu and  the  regents  of  the  University  of 
Hawaii  have  agreed  on  the  fundamentals  of 
cooperation  between  the  two  institutions  in 
scientific  investigation  and  the  training  of  in- 
vestigators. The  general  principle  of  reciproc- 
ity in  the  use  of  libraries,  ooUections,  appa- 
ratus and  other  facilities  is  laid  down  and  it  is 
also  agreed  that  graduate  students  in  the  uni- 
versity may,  under  proper  limitations,  have  the 
use  of  the  museum  and  may  carry  on  part  or 
all  of  their  research  under  the  direction  of 
members  of  the  museum  staff.  Work  done  in 
this  manner  will  be  counted  toward  advanced 
degrees  by  the  university.  The  plans  contem- 
plate bringing  together  all  systematic  collec- 
tions not  required  for  teaching  purposes  at  the 
museiun. 


SCIENTIFIC  NOTES  AND  NEWS 
Cambridge  University  has  conferred  the 
honorary  degree  of  doctor  of  laws  upon  Dr. 
Simon  Flexner,  director  of  the  laboratories  of 
the  Rockefeller  Institute  for  Medical  Kesearclu 
At  the  centennial  commencement  exercises 
of  Colby  College  the  degree  of  doctor  of  laws 
was  conferred  on  George  Otis  Smith,  director 
of  the  Geological  Surv^,  a  graduate  of  the 
college  in  the  class  of  1893. 
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Colgate  ITniversitt  at  its  recent  oommence- 
ment  conferred  the  honorary  degr^'ee  of  doctor 
of  science  upon  Colonel  Alfred  Hulse  Brooks, 
of  the  United  States  (Geological  Surv^. 

Brown  Universitt  has  conferred  the  de- 
gree of  doctor  of  laws  on  Dr.  Vernon  Kellogg, 
of  Stanford  University  and  the  National  Rer 
search  CounciL 

Upon  the  occasion  of  the  Golden  Jubilee 
Commencement  of  Syracuse  University,  held 
on  June  14,  the  honorary  degree  of  doctor  of 
science  was  conferred  upon  Edward  H. 
Kraus,  professor  of  crystallography  and 
mineralogy  and  dean  of  the  summer  session 
of  the  University  of  Michigan. 

At  the  seventy-first  anniversary  commence- 
ment of  Baylor  University,  the  honorary  de- 
gree of  doctor  of  laws  was  conferred  on  Kobert 
Thomas  Hill  in  recognition  of  his  geologic 
work  in  the  southwest  and  the  tropical  and 
sub-tropical  regions.  Dr.  Hill  will  continue 
his  researches  upon  the  geology  and  geography 
of  the  Texas  and  southern  California  regions 
during  the  summer  season. 

Dr.  Elias  Potter  Lyon,  dean  of  the  Uni- 
versity of  Minnesota  Medical  School,  was 
granted  the  degree  of  doctor  of  laws  by  the 
St.  Louis  University  at  its  recent  commence- 
ment. 

A  TABLET  in  honor  of  Dr.  Charles  K.  Mills 
was  unveiled  at  the  Philadelphia  General  Hos- 
pital on  Jime  17.  Dr.  Mills  resigned  last 
October  after  forty-two  years'  service  as  chief 
of  the  neurologic  staff  at  the  hospital.  The 
tablet  is  of  bronze,  48  by  28  inches,  with  a 
bas-relief  medallion  of  Dr.  Mills'  head  sui> 
mounting  it. 

Elmer  D.  Ball,  of  the  Iowa  Agricultural 
College,  has  been  appointed  assistant  secretary 
of  agriculture.  Since  his  graduation  from  the 
Iowa  Agricultural  College  Dr.  Ball  has  been 
a  teacher  in  agricultural  colleges  and  an  in- 
vestigator of  scientific  and  agricultural  prob- 
lems. He  has  been  dean  of  the  Utah  Agri- 
cultural Collie  and  director  of  the  experi- 
ment station,  and  state  entomologist  of  Wis- 
consin. 


Dr.  Albert  C.  Herrb,  director  of  the  school 
of  hygiene  and  professor  of  biology  in  the 
Washington  State  Normal  School,  Belling- 
ham,  Washington,  has  accepted  appointment 
as  chief  of  the  division  of  fisheries  in  the 
Bureau  of  Science,  Philippine  Islands. 

Dr..  Peyton  Rous  has  been  promoted  to  be 
a  member  in  pathology  and  bacteriology  of 
the  Eockefeller  Institute  for  Medical  Ke- 
search. 

Dr.  Marston  Taylor  Bogert,  professor  of 
chemistry  in  Columbia  University,  has  been 
appointed  by  the  president  a  member  of  the 
United   States  Tariff  Conmiission. 

Dr.  a.  C.  Boyle,  Jr.,  for  ten  years  pro- 
fessor of  mining,  metallurgy  and  economic 
geology  at  the  Wyoming  School  of  Mines^  has 
been  appointed  geologist  for  the  Union 
Pacific  Hailroad  Company. 

Mr.  Kenneth  P.  Monroe  has  resigned  as 
chemist  in  the  color  laboratory,  U.  S.  Bureau 
of  Chemistry,  Washington,  D.  C,  to  accept 
a  research  position  in  the  Jackson  Laboratory 
of  E.  I.  du  Pont  de  Nemours  &  Company, 
Wilmington,  Del. 

Dr.  a.  G.  Huntsman,  of  the  Biological 
Board  of  Canada,  has  visited  Washington  for 
a  conference  with  the  Bureau  of  Fisheries  in 
regard  to  trade  names  of  fishes  and  other 
aquatic  products  for  use  in  the  United  States 
and  Canada.  Dr.  Huntsman  conferred  also  as 
to  fishery  and  oceanographic  investigations 
that  may  be  pursued  by  the  United  States  and 
Canada  on  both  coasts  under  a  cooperative  ar- 
rangement 

Professor  W.  B.  Herms,  of  the  University 
of  California,  has  established  a  temporary 
summer  laboratory  in  the  Sacramento  Valley 
near  Vina,  Tehama  county,  California,  for  the 
purpose  of  investigating  certain  malaria-mos- 
quito problems  in  that  vicinity,  notably  factors 
governing  breeding  habits  of  anophelines,  their 
egg-laying  habits  and  per  cent  of  infection. 
Three  species  of  Anophelines  are  present; 
namely.  A,  occidentalis  (western  variety  of  A. 
quadrimaculatus),  A.  puncHpennis  and  A, 
pseudopunctipennis  together  with  a  prevalence 
of    malaria.      Collaborating    with    Professor 
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Henna  is  Professor  S.  B.  Freeborn,  also  of  the 
University  of  California  and  a  small  group  of 
students.  The  present  intensive  investigation 
follows  a  general  malara-mosquito  survey  of 
California  which  was  completed  last  summer. 

Professor  Warren  D.  Smith,  of  the  Uni- 
versity of  Oregon,  has  been  given  leave  of  ab- 
sence to  spend  a  year  in  geological  work  for 
the  Philippine  government,  as  chief  of  the 
Division  of  Mines  of  the  Bureau  of  Science  at 
Manila. 

Professor  Frank  T.  McFarland,  depart- 
ment of  botany.  University  of  Kentucky,  has 
been  granted  a  leave  of  absence  for  the  year 
1920-21.  He  will  spend  this  summer  and  next 
year  in  study  at  the  University  of  Wisconsin. 
While  on  leave,  Professor  McFarland's  place 
will  be  filled  by  Mr.  E.  D.  Hull,  a  graduate  of 
the  University  of  Chicago. 

Bt  action  of  the  oonvention  of  the  Sigma 
Xi  Society  at  its  meeting  in  St.  Louis,  a  lim- 
ited charter  was  granted  to  the  University  of 
North  Dakota.  The  installation  exercises  of 
this  chapter  were  recently  held.  Dean  Lauder 
W.  Jones,  of  the  University  of  Minnesota,  pre- 
siding. These  exercises  consisted  in  the  for- 
mal installation  of  the  chapter  on  the  evening 
of  June  2,  followed  by  the  initiation  of  four 
active  members  elected  from  the  faculty,  and 
five  associate  members  from  the  graduates  and 
the  senior  class.  The  exercises  were  followed 
by  a  banquet.  On  the  morning  of  June  8, 
Dean  Jones  addressed  the  university  convoca- 
tion on  the  subject  of  "  Science  and  industry." 
A  fuller  account  of  the  proceedings  will  ap- 
pear later  in  the  Sigma  Xi  Quarterly. 

Dr.  Ira  Kemsen,  formerly  president  of 
Johns  Hopkins  University,  delivered  the  com- 
mencement address  at  West  Virginia  Univer- 
sity on  June  15.  His  subject  was  ''This  is 
the  Age  of  Science."  After  the  oonmtieKice- 
ment  exercises  Dr.  Bemsen  was  entertained 
by  the  members  of  the  West  Virginia  Alumni 
Association  of  Johns  Hopkins,  six  of  whom 
are  heads  of  depcurtments  in  the  state  uni- 
versity. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

Cornell  University  has  received  an  anony- 
mous gift  from  a  professor  and  his  wife  of  a 
trust  fund  for  an  institute  of  pure  and  ap- 
plied mathematics.  The  gift  amounts  to 
$50,000  and  is  to  be  held  in  trust  for  a  hun- 
dred years  and  allowed  to  accumulata 

Wallace  W.  Atwood,  professor  of  physi- 
ography at  Harvard  University,  has  been  ap- 
pointed President  of  Clark  University,  suc- 
ceeding President  G.  Stanly  Hall,  of  the 
university,  and  President  Edmund  C.  San- 
ford,  of  the  college.  Dr.  Hall,  who  has  been 
president  of  the  University  and  professor  of 
psychology  for  thirty-two  years  reached  his 
seventy-fourth  birthday  on  February  1. 

Hector  James  Hughes,  professor  of  civil 
engineering  and  director  of  the  Harvard 
Engineering  Camp,  has  been  chosen  dean  of 
the  Harvard  Engineering  School  to  take  the 
place  left  vacant  by  the  retirement  of  Dean 
Comfort  Avery  Adams. 

W.  H.  Chandler,  professor  in  i)omology  at 
the  New  York  State  College  of  Agriculture, 
has  been  appointed  vice-director  of  research  at 
the  Cornell  University  Agricultural  Experi- 
ment Station.  Professor  Chandler  has  been 
at  the  college  as  professor  in  research  in 
pomology  since  1913. 

Dr.  Norman  McDowell  Grier  has  been 
appointed  professor  of  biology  at  Washington 
and  Jefferson  College  to  succeed  Dr.  Edwin 
Linton,  who  has  retired  under  the  provisions 
of  the  Carnegie  Fotmdation. 

Dr.  Arthur  W.  Haupt,  formerly  professor 
of  biology  at  Carthage  College,  Carthage,  HI., 
has  been  elected  to  the  chair  of  biology  at 
Saint  Lawrence  University,   Canton,  N.  Y. 

The  following  changes  have  been  made  in 
the  department  of  medical  zoology  of  the  school 
of  hygiene  and  pij^lic  health  of  the  Johns 
Hopkins  University.  New  appointments:  Dr. 
Chas.  E.  Simon,  lecturer  in  medical  zoology; 
Mr.  D.  L.  Augustine,  assistant  in  hekninthol- 
ogy;  Dr.  W.  H.  Taliaferro,  from  instructor  to 
associate  in  protozoology;   Dr.  F.  M.  Boot, 
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from  teaching  fellow  to  associate  in  medical 
entomology. 

Db.  Louis  J.  Gillespie,  professor  of  physical 
chemistry  at  Syracuse  University,  who  was 
formerly  with  the  Department  of  Agriculture, 
Washington,  D.  C,  has  resigned  to  go  to  the 
Massachusetts  Institute  of  Technology  as  as- 
sistant professor  of  physico-chemical  research. 

Dr.  Arthur  F.  Buddington,  Ph.D.  (Prince- 
ton, '16),  and  Dr.  Benjamin  F.  Howell,  Ph.D. 
(Princeton,  '20),  have  been  appointed  assist- 
ant professors  of  geology  at  Princeton  Univer- 
sity. 

DISCUSSION   AND   CORRESPONDENCB 

MODERN    INTERPRETATION    OF    DIFFER- 
ENTIALS 

In  an  advance  copy  of  a  note  to  Science, 
which  Professor  Himtington  has  kindly  sent 
to  me,  he  says  that  *'  some  indication  as  to  the 
manner  in  which  N  is  to  vary*'  is  necessary 
to  define  dy  =  lim  N^,  This  is  not  true. 
Of  course,  there  must  be  some  relation  be- 
tween N  and  Ay,  in  order  that,  for  example, 
lim  NAy  =  6,  but  the  number  of  such  rela- 
tions is  infinitci,  and  it  is  only  necessary  to 
know  that  they  exist.  For  example,  if  Ay  = 
(5/N)  +  (8/i^),  then  N^  =  6  +  (S/N),  and 
for  lim  iV=  oo,  lim  Aj/  =  0,  lim  ^Ay  =  5.  It 
was  stated  in  my  note  which  Professor  Hunt- 
ington is  criticizing*  that  N  varies  from  zero 
to  infinity.  We  are  not  concerned  with  the 
method  of  approach,  but  only  with  the  possible 
value  of  the  limit  The  preceding  illustration 
shows  that  if  y  be  an  independent  variable, 
such  limit  dy  exists,  and  in  any  value  we 
please  to  name.  It  is  different  if  y  be  depend- 
ent, and  my  note  in  Sciencb  of  May  7,  con- 
tained a  demonstration  that  df(x)  exists  when 
the  graph  of  f(x)  has  a  tangent,  and  deter- 
mines its  construction,  corresponding  to  any 
value  of  dx,  including  in  particular,  dx  =  Ax, 
which  is,  of  course,  not  always  true. 

The  problem  of  differentiation  is  larger 
than  that  of  a  single  value,  since  it  determines 
an  infinite  number  of  corresponding  values. 
Wie  have  the  analogy  of  the  infinite  number  of 
ooiresponding  values  of  the  derivative  variable 
1  ScnENOX,  February  13. 


and  its  argument  x.  We  justiftr  this  variable 
as  a  limit  on  the  ground  that  it  is  a  true  limit 
for  each  numerical  value  of  x.  The  example 
having  been  set,  its  extension  to  differentials 
can  not  be  denied. 

The  infinite  number  of  corresponding  differ- 
entials (dx,  dy,  dz)  pertain  to  the  one  set  of 
corresponding  variables  (x,  y,  z),  just  as  the 
increments  (Ao?,  Ay,  Az)  pertain  to  it^  and  are 
corresponding  increments  of  the  instantaneous 
state  of  the  variables,  also,  increments  in  the 
first  ratio  (Newton's  "prime''  ratio),  eta 
This  is  not  a  vague  idea  but  one  which,  in 
nimierical  cases,  determines  numerical  values. 
The  source  of  this  terminology  is  the  physical 
idea  that  equimultiples  of  very  small  simultor 
neous  increments  are  approximately  incre- 
ments of  the  instantaneous  state.  The  differ- 
ential analysis  of  Newton,  which  carries  this 
idea  to  its  logical  conclusion,  is  therefore  the 
mathematical  foundation  for  such  physical 
idea. 

It  is  easy  to  make  statements  appear  vague 
by  separating  them  from  the  facts  on  which 
they  are  based,  and  such  facts  appear  in  the 
article  from  which  Professor  Himtington 
quotes,  with  a  figure  showing  the  finite  equi- 
multiples which  are  becoming  exact  differ- 
entials— differentials  which  his  "modem" 
method  can  not  represent^  since  they  pertain 
to  a  system  of  two  independent  variables,  and 
of  which  the  derivative  calculus  can  give  no 
adequate  idea,  although  thoy  are  of  great 
practical  importance. 

Such  so-called  modem  method  is  crude  in 
its  limitation  dx=^Ax,  narrow  in  its  applica- 
tion only  to  plane  curves  in  rectangular 
coordinates.  A  natural  extension  to  space  is 
impossible,  but  Newtonian  differentials  are 
coordinates  of  tangent  planes,  from  their 
points  of  contact  as  origin.  By  Newton's 
method,  all  kinds  of  continuously  variable 
quantity,  in  plane  or  space;,  lines^  areas, 
volumes,  forces^  may  have  corresponding 
differentials  represented  in  finite  quantities 
of  the  same  kind,  and  by  the  limits  of  finite 
and  visible  values. 

Arthur  S.  Hathaway 

Boss  POLYTIOHNIO  INSTITUTB 
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NOTE    ON    DISTRIBUTION    AND    SPERMATO- 
GENESIS OF  MYRIAPODA 

DmuNQ  the  spring  of  1912,  while  working 
on  the  Myriapoda  of  Kansas  at  the  Univer^ 
sity  of  Kansas,  the  writer  had  occasion  to  ex- 
amine a  bottle  containing  several  specimens 
of  Scolopendra,  each  of  which  had  been  dis- 
sected and  had  had  the  gonads  removed.  As 
there  was  no  label  with  them,  the  matter  was 
called  to  the  attention  of  Dr.  0.  E.  McGlimg, 
who  stated  thoy  were  some  of  the  specimens 
used  by  Dr.  Maulsby  W.  Blackman  in  his 
work  on  the  spermatogenesis  of  the  Myria- 
poda, which  he  started  at  the  above-named  in- 
stitution and  later  continued  at  Harvard  Uni- 
versity. As  a  result  of  his  observations,  the 
writer  is  convinced  a  mistake  was  made  by 
Blackman  in  the  identification  of  the  form 
used. 

Blackman's  first  paper^  on  the  subject  states 
that  the  si)ecimens  used  were  collected  in 
June,  1900,  in  Hussell  county,  Kansas,  by  Mr. 
W.  S.  Sutton  and  are  "the  large  reddish- 
brown  Bcolopendra,  found  abundantly  in  the 
southwest  It  is  a  large  centipede,  about  four 
inches  long  and  four  lines  across.''  In  his 
second  paper,'  he  identifies  the  specimens  he 
was  working  on  as  B,  heros,  but  in  regard  to 
the  location  where  his  material  was  collected, 
simply  states  that  this  paper  is  in  the  nature 
of  a  by-product  of  "a  detailed  study  of  the 
spermatocyte  changes  in  Bcolopendra  heros, 
now  practically  ready  for  publication."  This 
second  paper  was  published  from  the  Uni- 
versity of  Kansas,  so  evidently  he  used  the 
same  material  that  he  did  in  his  first  and 
third  papers  on  the  subject.  In  his  third 
paper*  of  the  series,  he  identifies  his  si)eci- 

1  Blackman,  M.  W.,  "Spermatogeneais  of  the 
Myriapods.  I.  Notes  on  the  Spermatocytes  and 
Bperm&tidfl  of  Soolopendra,"  Kan$,  Univ.  Quart,, 
10:  61-76,  pl8.  5-7,  1901. 

tBlfiuskman,  W.  M.,  ''Spermatogenesis  of  the 
Mjriapods.  II.  On  the  Chromatin  in  the  Sperma- 
tocytes of  Bcolopendra  heros,"  Biol.  Bull.,  5:  187- 
217,  22  figs,,  1903. 

s  Blackman,  W.  M.,  ' '  Spermatogenesis  of  the 
Myriapods.  III.  The  Spermatogenesis  of  Bcolo- 
pendra Tieros,"  BuU,  Mus.  Comp.  Zool.  Harvard, 
48:  1-138,  pis.  1-9,  1905. 


mens  as  8.  heros,  and  says  that  most  of  the 
work  was  done  on  forms  collected  in  Russell 
oounty,  Kansas,  but  "  later  a  number  of  speci- 
mens of  the  same  variety  of  B.  heros  were 
received  from  Beulah,  Colorado,  through  Mr. 
R.  E.  Scammon."  The  last  paper^  in  the 
series  referring  to  this  particular  species  of 
centipede  was  based  on  the  same  material 
''which  served  as  a  basis  of  several  previous 
papers  (Blackman  K)l,  :0d,  -.05),  the  majority 
of  the  slides  having  been  moimted  nine 
years." 

The  specimens  seen  by  the  present  writer, 
and  which  formed  part  of  Blackman's  mate- 
rial, were  Bcolopendra  polymorpha  and  not 
B,  heros,  as  he  designated  them.  A  mistake 
in  the  identification  of  these  two  forms  could 
easily  occur,  as  each  species  is  very  variable 
not  only  in  oolor  but  also  in  anatomical  de- 
tails, and  they  have  been  considered  as  synon- 
ymous by  some  writers,  for  example  Bollman,* 
whose  writings  were  undoubtedly  followed  in 
making  the  original  identification.  However, 
they  have  been  considered  as  distinct  species 
for  some  time,*  the  main  difference  between 
the  two  being  that  8.  heros  has  two  fine  longi- 
tudinal lines  or  furrows  on  the  cephalic  plate 
which  diverge  cephalad^  while  8,  polymorpha 
is  without  these  lines. 

The  geographical  distribution  of  the  two 
forms  also  confirms  the  fact  that  Blackman 
was  mistaken,  as  there  is  no  record  of  B.  heros 
having  ever  been  taken  north  of  the  southern 
tier  of  counties  in  Kansas,  while  B,  poly- 
morpha  is  known  to  occur  throughout  the 
state.^    Russell    county,    where    Blackman's 

4 Blackman,  M.  W.,  "Spermatogenesis  of  the 
Myriapods.  VI.  An  Analysis  of  the  Chromosome 
Group  of  Bcolopendra  heros,"  Biol.  BvXL,  19:  138- 
159,  pis.  1-2,  1910. 

sBoUman,  Charles  Harvey,  "The  Myriapoda  of 
North  America,"  BuU.  U.  8.  Natl.  Mus.,  No.  46, 
1893.     (See  pg.  175.) 

•  Kraepelin,  Karl,  "Bevision  der  Seolopend- 
riden,"  Jahrh,  Hamh.  Wise.  Anat.,  20:  1-276, 
1903. 

7Qunthorp,  Horace,  "Annotated  Lisrt  of  the 
Diplopoda  and  Chilopoda,  with  a  Key  to  the 
Myriapoda  of  Kansas,''  Kans,  Univ.  Boi.  BuU.,  7: 
161-182,  pi.  20,  1913. 
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specimens  came  from,  is  some  one  hundred 
and  twenty-five  miles  from  the  southern  bound- 
ary, in  the  center  of  the  state.  Regrarding  the 
specimens  from  Beulah,  Colorado,  which  Blade- 
man  recognized  as  ''the  same  variety  of  8. 
heroB**  as  those  collected  in  Kansas,  the  alti- 
tude of  this  place  (over  5,000  feet)  would 
strongly  preclude  the  possibility  of  S.  hero$, 
a  sub-tropical  form,  being  found  there.  Also, 
the  fact  that  Blackman  does  not  record  any 
difference  in  the  germ  cells  of  these  Colorado 
specimens  from  those  collected  in  Kansas 
would  prove  that  they  were  one  and  the  same 
species. 

HORAOB  GxmTHOBP 
WaSHBTTBN  OOLLBOl, 
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QUOTATIONS 

THB  ENDOWMENT  OF  BIOCHEMICAL  RE- 
SEARCH IN  ENGLAND 

Cub  university  correspondent  at  Cambridge 
sends  us  the  announcement  of  a  munificent 
benefaction  aihout  to  be  made  for  research  in 
biochemistiy.  A  minimum  aggregate  expendi- 
ture of  £165,000  is  contemplated,  and  this 
sum,  if  necessary,  will  be  supplemented.  The 
scheme  includes  the  erection  of  buildings  on 
a  site  to  be  provided  by  the  universily,  equip- 
ment, provision  for  maint^iance,  £25,000  for 
the  endowment  of  a  professorship,  and  £10,000 
for  a  readership.  The  money  oomes  from  the 
residuary  estate  of  the  late  Sir  William  Dunn, 
banker  and  merchant,  and  Liberal  member  for 
Paisl^.  The  testator  died  ini  1912,  leaving  a 
fortune  valued  at  a  million  pounds,  and  ap- 
pointing the  directors  of  the  Commercial 
TTnion  Assurance  Company  as  trustees,  with 
some  discretionary  powers  as  to  the  disposal  of 
his  residual  estate.  There  were  pencil  altera- 
tions in  the  text  of  the  will,  and  it  was  only 
after  a  lawsuit  that  the  trustees  were  able  to 
act  lliey  appointed  an  advisory  committee 
under  the  chairmanship  of  Sir  Jeremiah  Col- 
man,  and  many  schemes  were  considered. 
Numerous  and  substantial  gifts  have  been 
made  to  well-kiK>wn  philanthr6pic  institutions, 
but  the  trustees  reserved  a  large  sum  to  pro- 
vide a   lasting  and  fitting  memorial  of  Sir 


William  Dunn's  generosity  and  to  carry  out  his 
expressed  wishes  for  the  alleviation  of  human 
suffering  and  the  encouragement  of  education. 
The  benefaction  to  Cambridge  should  serve 
both  these  objects.  Certainly  it  represents  one 
of  the  most  munificent  and  complete  gifts  ever 
made  to  one  of  the  older  universities.  Only 
last  month  we  congratulated  the  University  of 
Oxford  on  Mr.  Edward  Whitley's  offer  of 
£10,000  towards  the  endowment  of  a  chair  of 
biochemistry,  and  on  a  donation  of  £5,000 
from  the  British  Dyestuffs  Corporation  to  the 
laboratory  of  organic  chemistry.  We  may 
hope  that  the  friends  of  Oxford  and  of  scien- 
tific research  will  do  something  to  equalize  the 
good  fortune  that  has  come  to  Cambridge. 
The  chemical  activities  of  the  living  cell  and 
the  living  tissues  provide  a  limitless  field  of 
research.  Knowledge  of  them  is  only  begin- 
ning, and  until  the  methods  and  results  of 
biochemistry  have  been  developed,  the  practise 
of  medicine  wiH  remain  empirical,  and  fash- 
ions in  drugs  will  change  as  quickly  as  fash- 
ions in  ladies'  hats.  The  old  imiversities  have 
the  tradition  of  research,  and  their  spirit  of 
detachment  supplies  an  atmosphere  suitable  to 
inquiries  not  too  closely  bound  to  immediately 
utilitarian  objects.  We  rejoice  in  the  grreat 
opportunity  given  to  Cambridge,  and  do  not 
doubt  but  that  she  will  prove  worthy  of  it — 
The  London  Times, 


SCIENTIFIC  BOOKS 

Die  Stdmme  der  Wirbelihiere.    By  Othbnio 
Abbl.    Publ.  1919  by  Verein  wiss.  Verlegn., 
W.  de  Qruyter  and  Co.,  Berlin  and  Leipzig. 
914  pages,  669  text  figures. 
It  is  to  be  regretted  that  there  is  no  good 
comprehensive  modem  text-book  in  English 
dealing  with  vertebrate  paleontology.    The  re- 
searches of  the  last  twenty  years  have  perhaps 
made  less  change  in  fundamental  viewpoints 
and   theories    in    this   than    in   some   other 
branchy  of  science.    But  they  have  added 
enormously  to  the  data  of  facts  upon  which 
it  rests,  and  knit  closer  its  relationships  with 
the  cognate   sciences,  geology  on   one  side, 
zoology  and  comparative  anatomy  on  the  other. 
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Dr.  Abel  is  profeesor  of  paleobiology  at  the 
University  of  Vienna,  a  pupil  of  the  great 
Belgian  scientist  Loxiis  Dollo,  and  a  leading 
authority  in  his  profession.  He  is  the  author 
of  two  earlier  text-books,  "Paleobiologies  and 
"Die  vorzeitlichen  Saugethiere,"  the  first  of 
which  was  reviewed  in  Soienob  some  years 
ago. 

The  present  volume  treats  of  the  origin  and 
evolution  of  the  various  phyla  ("Stamme") 
of  vertebrates  as  shown  in  the  paleontologic 
record.  It  is  concerned  almost  wholly  with 
extinct  forms;  and  thanks  to  this  limitation 
the  author  has  been  able  to  give  an  unusually 
full  treatment  and  discussion,  especially  of 
the  reptiles  and  Amphibia.  The  illustrations, 
while  somewhat  crude  artistically,  are  ex- 
cellent for  teaching  purposes,  and  its  full  di»- 
cussion  and  fair  treatment  of  recent  foreign 
discoveries  are  remarkable  in  a  volume  pre- 
pared and  published  under  war  conditions. 
Prom  first  to  last  Dr.  Abel  has  endeavored  to 
discuss  the  evidence  and  give  reasons  for  the 
conclusions  adopted,  leaving  the  way  open 
for  difference  of  opinion  on  many  doubtful 
problems.  A  certain  unevenness  of  treatment 
is  manifest^  both  in  the  discussion  and  the 
taxonomio  arrangement^  and  many  details  of 
presentation  and  classification  are  open  to 
criticism,  as  is  inevitable  in  a  volume  of  such 
wide  scope  and  fundamental  treatment.  Prom 
errors  of  fact  the  book  is  singularly  free. 

A  classified  list  of  the  orders  and  families 
accepted,  with  characteristic  genera,  serves  as 
a  preliminary  conspectus.  To  the  fishes  are 
allotted  160  pages,  partly  introductory  and 
dealing  chiefly  with  the  early  and  primitive 
types.  The  vast  variety  of  modem  bony 
fishes  are  treated  in  a  very  cursory  manner. 
The  Amphibia  cover  110  pages,  devoted 
mostly  to  the  Paleozoic  types  and  tb^  rela- 
tions to  the  higher  vertebrates.  The  extinct 
r^tiles  are  quite  fully  treated,  the  discussion 
covering  some  855  pages.  The  most  serious 
criticisms  to  be  made  in  this  section  are  of 
the  splitting  of  the  pterodactyls  into  two  dis- 
tinct orders,  and  the  attempt  to  limit  the 
term  dinosaurs  to  one  of  l^e  two  great  orders 
of  gigantic  land  reptiles  that  are  now  under- 


stood to  be  included  in  the  old  usage  of  the 
nama  It  would  be  better  to  retain  it  with 
the  old  scope  but  in  a  general  unsystematic 
sense!,  like  "pachyderms"  among  the  mam- 
mals. On  the  other  hand^  the  discussion  of 
important  researches  and  discoveries  among 
fossil  reptiles  and  their  bearing  on  the  evolu* 
tion  of  the  vertebrates  affords  an  excellent 
^oitheeis  of  recent  progress  in  the  science. 
Birds  are  a  rather  minor  group  among  fossil 
vertebrates,  and  28  pages  suffice  to  cover  all 
the  important  types  in  their  evolution. 

The  treatment  of  the  Mammalia  is  rela- 
tively brief,  covering  167  pages,  passing  very 
briefly  and  uncritically  over  some  of  the 
orders,  and  hardly  touching  upon  the  Pri- 
mates, but  more  extended  with  other  groups, 
and  especially  authoritative  in  the  Cetacea, 
upon  which  the  author  has  published  several 
very  valuable  researches. 

While  by  no  means  endorsing  all  of  the 
author's  views  upon  problems  of  evolution 
and  classification,  the  present  reviewer  does 
not  hesitate  to  conmieind  Dr.  Abel's  work  as 
highly  authoritative  and  up  to  dat^  admirably 
presented  as  to  form  and  rdiable  as  to  fact. 
The  treatm^it  of  the  subject  differs  widely 
from  that  in  the  new  edition  of  Zittel's 
"Grundzuge  der  Palaontologie,"  recently  re- 
vised by  Schlosser  and  Broili,  which  affords 
in  many  ways  an  exeellent  supplement  for 
Abel's  volume,  especially  in  its  more  compre- 
hensive treatment  of  the  Mammalia. 

W.  D.  Matthew 

Amkrican  Museum  or  Natural  History 


SPECIAL  ARTICLES 

AN  ULTRAMICROSCOPIC  STUDY  OF  THE  TWO 
STAQBS  OP  BIfOOD  COAGULATION^ 

ScHMmr^  has  described  carefully  the  process 
of  coagulation  as  it  may  be  followed  with  the 
naked  ^e  in  the  cell-free  plasma  of  a  slowly- 
(plotting  mammalian  blood  (horse).  He  drew 
attention  to  the  fact  that  the  process  may  be 

1  Prom  the  Phydologieal  Laboratory  of  the  JohnB 
Hopkins  TJniverstty. 

2  6chinidt|  "Zor  Blutlebre/'  Leipsigi  1893^  p. 
262. 
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s^Mtrated  in^  two  clistinct  stages  from  the 
standpoint  of  the  changing  physical  properties 
and  macrosoopical  appearance  of  the  plasma 
during  the  progression  of  clot-formation. 
First,  the  fluid  plasma  is  seen  to  be  trans- 
formed into  a  definite  but  tran^arent  coagu- 
lum  of  whichy  ''on  pressure  between  the 
fingers,  fdmost  nothing  remains.''  This  deli- 
cate coagulum  marks  the  first  visible  or  pal- 
pable stage  in  the  deyelopment  of  the  clot  On 
standing,  the  transparent,  almost  structureless, 
yellaw  coagulum  is  observed  to  become  gradu- 
ally more  and  more  turbid;  until  at  length  the 
second  stage  is  reached,  in  which  the  coagu- 
lum appears  quite  opaque  and  whitish,  and  as- 
sumes the  typical  characteristics  of  a  firm, 
ffi)rin  dot  By  the  use  of  paraffined  vessels  and 
low  temperature,  the  coagulation  of  human  or 
caf  s  blood  may  be  delayed  sufficiently  to  per- 
mit centrifugalization  in  order  to  obtain  a 
dear,  cell-free  plasma  for  observation;  or  one 
may  study  the  coagulation  which  follows  the 
recakification  of  a  centrifugalized  exalted 
plasma.  In  either  of  enjtah  quickly-clotting 
plasmas  it  is,  of  course,  more  difficult,  but 
neverthdess  quite  i>06sible>  to  divide  the 
progress  of  coagulation  into  the  two  stages  de- 
scribed above. 

The  transparent-stage  and  the  opaque-stage 
of  blood-coagulation  are  certainly  striking 
physical  phenomena.  The  question  accordingly 
presents  itself:  Has  each  of  these  stag^  a  sepa- 
rate, underlying  causal  reaction,  or  do  they 
represent  gradations  in  a  continuous  transfor- 
mation of  a  sol  into  a  gel?  Are  the  two  sepa- 
rate stages  superimposable  upon  separate  reac- 
tions occurring  between  the  coagulation  fac- 
tors, or  does  the  transparency  or  opacity  of 
the  plasma,  as  wdl  as  its  consistency,  merely 
reflect  the  extent  of  fibrin-formation? 

It  seemed  that  this  question  might  find  im- 
mediate solution  if  it  could  be  determined  at 
what  point  fibrin  first  makes  its  appearance 
during  the  coagulation  of  a  tube  of  plasma. 
In  ccMmparison  with  the  appearance  of  the 
fbrin  which  we  recognize  in  a  firm,  opaque 
dot,  certainly  the  transparent-stage  api>ear8  to 
be  entirdy  ^rin-free.  Now  it  is  well  known 
that   during    coagulation,    the   formation   of 


fibrin  needles  can  be  followed  from  the  begin- 
ning with  the  aid  of  the  ultramicroscope. 
Howell^  has  described  and  figured  this  beauti- 
ful phenomena,  in  which  "bright  specks  ap- 
pear first  as  short  rods,  which  exhibit  a  genuine 
saltatory  movement,  jumping  abruptly  into 
and  out  of  focus,  and  quickly  fusing  to  form 
longer  rods  and  needles  "  of  fibrin.  It  was  at 
the  suggestion  of  Dr.  Howell  that  it  was  de- 
cided to  use  the  ultramicroscope  as  a  method 
of  approach  to  the  solution  of  the  question  out- 
lined above.  The  Siedentopf  and  Zsigmondy 
slit  ultramicsoscope,  with  water-immersion  ob- 
jective was  the  instrument  used;  illumination 
was  obtained  from  a  caibon  arc-light 

After  trying  various  methods^  the  following 
procedure  was  found  to  yidd  the  most  satis- 
factory results:  a  horse  was  bled  from  the  ex- 
ternal jugular  vein  through  a  paraffined  needle 
into  a  paraffined  tube  packed  in  ice.  The 
blood  was  taken  to  the  laboratory,  filtered 
through  a  paraffined  funnd  surrounded  by 
an  ice- jacket,  and  the  cell-free  plasma  caught 
in  a  second  iced*  paraffined  tube.  Plasma 
was  then,  by  means  of  a  chilled  paraffined 
pipette,  introduced  in  rapid  succession  into 
(1)  the  cell  of  the  ultramicroscope;  (2)  a 
control  cell  of  the  same  size  and  shape,  not 
attached  to  the  ultramicroscope,  and  (8)  a 
homeopathic  vial  (into  which  i  c.a  of 
plasma  was  placed  in  each  experiment). 
These  three  containers  could  be  filled  within 
ten  seconds,  so  that  coagulation  began  in  aU 
three  practically  at  the  same  moment.  To 
eliminate  any  error  of  interpretation  which 
might  conceivably  arise  from  the  fact  that 
one  vessel  was  filled  a  few  seconds  before 
another,  the  order  in  which  they  were  filled  was 
varied  in  different  experiments.  There  was, 
however,  no  evidence  indicating  that  this  theo- 
retical source  of  error  had  the  slightest  influ- 
ence upon  the  results  in  any  experiment 

The  rationale  of  using  three  plasma  con- 
tainers in  these  e^eriments  may  be  here  ex- 
plained: (1)  The  cell  of  the  ultramicroscope 
was  observed  closely  after  filling,  in  order  to 
determine  the  time  of  appearance  of  the  earliest 
visible  needles  of  &rin;  (2)  the  homeopathic 

8  Howell,  Am.  Jowr.  Phys,,  1914,  XXXV.,  143. 
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yial  served  to  hold  a  gross  specimen  of  coagu- 
lating plasma  in  which  the  time  of  appearance 
of  the  transparent  and  opaque  stages  oonld  be 
compared  with  that  of  the  appearance  of  &rin 
needles  in  the  ultramicroscope  cell.  However, 
as  it  was  found  difficult  to  determine  the 
earliest  moment  at  which  the  viscous  plasma 
could  be  considered  to  have  entered  the  gel- 
stage,  a  more  delicate  criterion  of  the  onset  of 
this  transparent  stage  was  devised  by  using 
(3)  the  control  cell.  This  cell,  being  of  the 
same  size  and  shape  as  the  ultramicroscope 
ceil  and  being  filled  at  the  same  time,  could  be 
assumed  to  favor  a  progress  of  coagulation 
synchronous  with  that  occurring  within  the 
cell  of  the  ultramicroscope.  The  tubal  pro- 
longation of  the  contcol  cell  was  immersed  at 
frequent  intervals  beneath  the  surface  of  a 
normal  saline  solution,  and  a  very  small 
amount  of  plasma  allowed  to  escape  into  this 
fluid.  If  the  plasma  at  once  diffused  through 
the  salt  solution  it  is  clear  that  it  was  still  in 
a  state  of  fluidity;  if,  however,  it  emerged 
from  the  tube  in  the  form  of  a  delicate,  trans- 
parent "  worm  *'  which  floated  in  the  solution, 
preserving  the  contour  of  the  tube,  the  plasma 
was  considered  to  have  entered  the  transparent 
gel-stage.  This  proved  to  be  a  very  delicate 
test;  transparent  "worms"  could  be  obtained 
at  such  an  early  stage  that  agitation  of  the 
liquid  in  which  they  were  suspended  would 
cause  them  to  vanish  into  the  solution — a  de- 
gree of  gel-formation  too  slight  to  be  discerned 
by  the  observation  of  plasma  contained  within 
the  homeopathic  vial. 

In  each  experiment,  the  time  at  which  the 
Qontainers  were  filled  was  recorded;  likewise  a 
note  was  made  of  the  time  at  which  fibrin- 
needles  were  first  to  be  seen  with  the  ultra- 
microscope,  at  which  a  transparent  worm-like 
gel  could  first  be  obtained  from  the  control 
cell,  and  at  which  an  opaque  clot  ai^>eared  in 
the  homeopathic  vial.  The  point  of  interest 
lies,  of  course,  in  the  time  relation  between 
the  occurrence  of  the  transparent  gel-stage 
(as  evidenced  by  the  control  tube)  and  the  first 
appearance  of  fibrin  needles  under  the  ultra- 
microscope.  A  typical  experiment  will  serve  to 
exhibit  this  relation : 


BLOOD  OBTAINKD  FROM  VEIN   (HORSB)   AT  2:25  P.M.; 
VWrEKED  AT  3:30  P.1C. 


Time 

Ultramleroioope 
CcU 

CoBtrolO«a 

Homaopstlilo 
Vial 

3:37... 

PUflma    intro- 

Plasma   intro- 

yi c.c  plasma 

duced 

duced 

introduced 

3:89... 

No  fibrin  nee- 
dles 

Plasma  liquid 

Plasma  liquid 

3:41:30 

Scanty     fibrin 

Plasma    forms 

No  definite 

needles 

worm 

change 

3:44... 

Fibrin  needles 

Plasma    forms 

Transparent 

more  numer- 

firmer 

gel  present 

ous 

"worm" 

3:60... 

Fibrin  needles 

Opaque  dot 

veiy  dense 

4:04... 

RefiUed     with 

Refilled     with 

yi  C.C.  plasma 

plasma 

plasma 

introduced 

4:0«... 

No  fibrin  nee- 
dles 

Plasma  liquid 

Plasma  liquid 

4:08... 

No  fibrin  nee- 
dles 

Plasma  liquid 

Plasma  liquid 

4:09... 

No  fibrin  nee- 
dles 

Plasma  liquid 

Plasma  liquid 

4: 11 . . . 

Fibrin  needles 

Plasma    forms 

Plasma  liquid 

present 

"wOTn" 

4:12:30 

Fibrin  needles 
more  dense 

Transparent 

gel  present 

4:16:90 

Fibrin  needles 
very  dense 

Opaque  clot 

Such  experiments  demonstrate  clearly  that 
all  of  the  reactions  leading  to  the  formation 
of  fibrin  have  occurred  before  the  transparent 
gel-stage  ai^>ear6;  for  fibrin  needles  are  demon- 
strable in  the  coagulating  plasma  in  the  earliest 
stages  of  gel-formation.  Indeed,  in  a  number 
of  experiments,  a  few  scattered  needles  of 
fibrin  were  seen  with  the  ultramicroscope  be- 
fore any  gel-formation  couM  be  demonstrated 
in  the  plasma.  Micix>scopically  then,  the  only 
difference  between  the  so-called  transparent- 
stage  and  opaque  stage  of  coagulation  lies  in 
the  greater  number  of  fibrin  needles  present  in 
the  latter.  Their  gradual  development  can  be 
watched  with  the  ultramicroscope,  and  many 
such  experiments  (in  which  the  oxalated  and 
unoxalated  plasms  of  man,  horse,  cat  and  dog, 
were  tested)  prove  dearth  that  the  macroscop- 
ically  observed  transition  of  a  liquid  plasma 
through  a  transparent  gel-stage  into  an  opaque 
fibrin  clot,  represents  merely  a  continuous  pro- 
gression of  fibrin-formation. 

SUMICART 

There  is  no  reaction-basis  for  the  division 
of  the  process  of  blood-coagulation  into  the 
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two  stages  (tran^arent  and  opaque)  which  ap- 
pear 80  strikingly  in  slowly-clotting  manunal- 
ian  blood.  These  stages  are  superficial  phe- 
nomena which  merely  reflect  the  extent  of 
fibrin-formation.  Coagulation  is  a  gradual 
continuous  process  of  fibrin-formation;  and 
in  the  clotting  of  normal  plasma,  fibrin  needles 
can  foe  demonstrated  in  the  earliest  appreciable 
coaguhun,  however  delicate,  transparent  or  gel- 
like. Arnold  Rice  Rich 


THE  KENTUCKY  ACADEMY  OP 
SCIENCE 

Tm  BCTenth  annual  meeting  of  the  Kentucky 
Aeademy  of  Science  was  held  at  the  University  of 
Kentucky,  Lexington,  on  Saturday,  May  8,  Presi- 
dent P.  P.  Boyd  presiding.  The  secretary's  report 
showed  a  menrbersbip  of  110,  and  24  new  members 
were  elected  at  this  meeting.  Besolutions  were 
adopted  accepting  the  terms  of  affiliation  with  the 
American  Association  for  the  Advancement  of  Sci- 
ence and  establishing  two  classes  of  active  mem- 
bers: national  and  local;  and  looking  to  coopera- 
tion with  the  American  Ecological  Society  in 
preservation  of  natural  conditions.  The  principal 
address,  "The  twentieth  century's  contribution  to 
OUT  knowledge  of  the  atom"  was  delivered  in  the 
afternoon  by  Professor  B.  A  Millikan,  who  was 
afterwards  elected  an  honorary  member  of  the 
academy. 

The  following  program  of  papers  was  rendered: 
President's  address.  The  futwre  of  the  Km- 
tucky  Academy:  Dean  Paul  P.  Boyd,  University 
of  Kentucky.  The  speaker  presented  first  the  sum- 
maries of  state  academies  given  by  Mr.  D.  D. 
Whitney  in  SoiXNOS  of  December  5,  1919  and  then 
told  the  results  of  a  questionnaire  which  he  had 
lately  sent  to  secretaries  of  state  academies,  the 
object  being  to  ascertain  the  future  and  the  field 
of  such  organizations.  He  concluded  that  there  is 
a  definite  need  for  them  and  urged  that  the  Ken- 
tucky Aeadraay  begin  a  forward  movement  in  order 
to  fill  more  properly  its  field  in  the  nation-wide 
organization  of  science.  Some  of  his  suggestions 
were  that  the  academy  cooperate  more  effectively 
with  the  national  bodies;  that  membership  be  ex- 
tended more  widely  to  educational  and  industrial 
plants;  that  science  dubs  be  organized  Uiroughout 
the  state;  that  better  science  teaching  in  the  high 
schools  be  promoted;  Uiat  funds  be  solicited  from 
the  legislature  and  private  sources  for  publication 
and  research  funds;  that  conunittees  be  formed 


for  the  study  of  important  state  problems  and  for 
state  surveys;  and  that  recommendations  be  formu- 
lated for  presentation  to  the  next  legislature. 

Blood  linee  of  genetic  value:  W.  6.  Andxbson, 
Kentucky  Experiment  Station.  In  the  domestic 
breeds  of  live  stock  great  sires  seldom  produce 
more  than  one  or  two  sons  that  are  greater  pro- 
genitors than  Uiemselvee.  This  means,  in  blooded 
stock,  that  the  greatness  of  any  given  blood  line  is 
handed  on  by  one  or  two  in  any  one  generation,  the 
others  of  the  generation  merely  add  members.  In 
support  of  the  statement,  the  great  sires  of  nine 
breeds  of  domestic  animate  were  cited  and  the  few 
sons  of  each  were  named  who  have  been  instru- 
mental in  handing  on  the  breeds. 

FaUwre  of  lettuce  to  head:  A  J.  Olnxt,  and  W. 
D.  Vallxau,  Kentucky  Experiment  Station.  The 
various  physiological  troubles  associated  with  the 
failure  of  greenhouse  head  lettuce,  including  those 
known  as  rosette,  tip-burn,  black  heart  and  elonga- 
tion of  the  central  stalk  with  the  production  of 
laterals  (Bio  Grande  disease),  have  been  found  to 
be  associated  with  a  root  rot  apparently  due  to 
Fuearium,  sp.  Soil  sterilization  by  steam  and 
formaldehyde  have  only  partially  controlled  the 
trouble,  due  probably  to  incomplete  sterilization  of 
the  lower  soil  layers. 

Variation  in  AbutUon  Theophrasti  Medici: 
Charlbs  a  Shull,  University  of  Kentucky.  This 
paper  is  a  report  of  progress  in  an  investigation  of 
variability  in  the  number  of  carpels  in  the  ovaries 
of  A,  Theophrasti.  The  range  of  variability  is 
from  ten  to  seventeen,  with  the  mode  usuaUy  on 
fourteen  or  fifteen.  The  material  shows  a  skewed 
frequency  distribution,  and  tendency  toward  half 
Galton-curves.  A  number  of  plants  have  been 
found  with  half  curves  and  the  mode  on  15.  But 
whenever  a  number  of  plants  are  counted  together, 
there  are  usually  a  small  numfber  falling  on  six- 
teen. Only  three  specimens  in  about  8,000  had 
seventeen  carpels  to  the  ovary.  The  mode  falls  on 
a  lower  number  in  material  collected  in  Kansas 
than  in  similar  material  from  Kentucky.  The  drier 
climate  of  Kansas  is  probably  responsible  for  this 
difference.  If  plants  from  an  unfavorable  habitat 
are  counted  the  mode  is  found  to  be  depressed. 
The  modifications  of  the  variability  curves  noted 
are  probably  related  rather  directly  to  nutritional 
conditions.  Heredity  and  suboptimal  nutrition  are 
believed  to  be  responsible  for  the  half -curve  varia- 
bUity. 

Some  factors  to  he  considered  in  attempting  to 
communicate  with  supposed  inh^ibitants  of  Mars: 
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Henby  Mcier,  Centre  College.  In  the  first  place, 
the  probable  low  temperature,  rarified  atmoepbere 
and  albsenee  of  water  are  against  the  existence  on 
the  planet  of  beings  endowed  similarlj  to  us. 
Ability  to  signal  by  light  Ib  negatived  bj  the  fact 
that  the  earth's  atmosphere  would  absoib  about 
40  per  cent,  of  the  light  sent  out,  and  by  the  great 
distance.  The  author  estimates  that  an  area  of 
light  10  miles  square,  on  the  earth,  if  seen  from 
Mars  through  a  telescope  magnifying  500  times, 
would  appear  like  an  area  1  inch  square,  yiewed  at 
a  distance  of  500  feet.  The  possibility  of  signal- 
ing by  radio  is  negatived  by  the  distance,  it  being 
computed  that  it  would  require  a  current  of  a 
million  amperes  at  the  sending  station  in  order 
to  obtain  one  of  one  ampere  at  a  receiving  station 
on  Mars,  when  the  planet  is  nearest  the  earth. 
Besides^  the  powerful  currents  radiated  from  the 
sun  would  probably  overwhelm  the  weak  waves 
from  the  earth. 

The  future  of  nutrUion  and  medicine:  Da.  A.  W. 
HoMBXBOXB,  University  of  Louisville.  The  paper 
brought  out  the  dose  relation  between  diets  in 
health  and  disease.  It  laid  emphasis  upon  the 
benefits  derived  from  urine  and  blood  analyses. 
Urine  analysis  is  not  new  and  yet,  with  the  mod- 
em metbodB  of  blood  analysis,  it  becomes  a  new 
and  valuable  aid  in  treating  diseases.  The  direct 
relations  were  illustrated  by  the  conditions  found 
in  the  body  under  diabetic  conditions.  Tables 
showing  analyses  representing  the  work  of  some 
80  men  on  blood  and  urine  were  presented — also  a 
classified  schedule  of  dietaries  the  object  of  each 
group  being  to  thrOw  together  foods  particularly 
adapted  to  the  diseases  involved.  The  author  pre- 
c&cts  that  in  the  future  there  will  be  a  closer  scien- 
tific relation  between  the  nutrition  of  the  sick  and 
medicine  than  there  has  been  in  the  past. 

Asphalt  coal:  W.  B.  Jillson,  state  geologist. 
!By  title. 

Note  on  the  ooottrrenoe  of  cretaceous  sediment  in 
the  "between  the  rivers"  section  in  Trigg  and 
Lyon  counties:  W.  B.  Jillson,  state  geologist.  By 
title. 

Some  ohservaiions  on  the  life-history  of  the 
praying  m<mtis:  Miss  Mart  Didlaki,  Kentudcy 
Experiment  Station.  Two  species,  the  conunon 
Stagmomantis  Carolina  and  a  big  Chinese  one, 
Tenodera  sinensis,  were  carried  through  several 
generations  in  as  many  successive  years,  reared  in 
the  laiboratory,  individuals  being  kept  separate, 
at  first  in  iKHneopathic  vials,  then  in  4-ounce,  wide- 
mouthed  bottles  and  finally  in  6-inch  stender  dishes. 


Hatching,  molting,  regeneration  of  limbs  and  an- 
tennas, mating,  egg-laying,  all  were  frequently  ob- 
served and  recorded.  It  was  found  possible  to 
distinguish  the  sexes  after  the  firat  molt  and  with 
certainty  after  the  second.  The  native  species  re- 
quired about  80  days  to  bec<nne  adult,  males  com- 
monly molting  only  6  times  and  females  usually  7 
times.  The  Chinese  species  averaged  78  days  to 
adult  emergence  and  both  sexes  molted  7  times,  a 
few  individuals  requiring  8  molts. 

Materia  prima:  Bev.  E.  L.  van  Bioklaxbs,  Car- 
dome.  The  medieval  conception  of  the  "Materia 
Prima"  may  appear  thoroughly  superseded  by  the 
discoveries  of  modem  chemistry;  however,  such  a 
conception,  if  properly  understood,  finds  a  confir- 
mation in  them  rather  than  a  disproof.  The  pos- 
session of  a  similar  order  of  fundamental  propw- 
ties  by  each  one  of  the  elements  recognised  by 
modem  chemistry,  in  spite  of  the  differentiations 
peculiar  to  each  of  them,  reveals  one  substratum 
common  to  all,  although  diversified  in  each  one. 
That  substmtum  is  the  ''Materia  Prima"  acces- 
sible only  to  the  mind,  yet  real  and  existing  in 
each  of  the  elements. 

Some  interesting  fungi  of  the  Kentucky  Moun- 
tains.  The  lichens  of  CowheU  HoUow:  G.  D. 
Smith,  Eastem  Kentucky  State  Normal  SchooL 
Nearly  100  excellent  lantern  slides  in  natural  colors, 
prepared  by  the  author,  were  exhibited  and  ex- 
plained, illustrating  fungi  and  lichens  observed. 

The  value  of  memory  systems:  J.  J.  Tigibt, 
University  of  Kentucky.  An  experiment  is  de- 
scribed with  a  class  of  45  students  in  psychology. 
The  test  oonsi«ted  in  having  the  dasflb  memoiiie 
an  extract  from  Keats,  before  studying  the  mem- 
ory system,  reproducing  the  words  and  ideas  after 
three  minutes  and  repeating  the  same  process  with 
a  similar  extract  after  studying  the  system.  The 
result  was  negative. 

A  Uttle-hnoiim  subterranean  crayfish:  H.  Gab- 
man,  Kentucky  Experiment  Station.  The  under- 
ground streams  of  Kentucky  are  inhabited  by  an 
interesting  crayfish  with  small  eyes  that  lives  and 
breeds  at  all  times  in  these  subterranean  waters, 
only  appearing  in  any  numbero  at  the  surface  dur- 
ing freshets  and  retreating  again  from  the  light 
when  it  has  an  opportunity.  It  appears  to  be  the 
eyed  crayfish  of  early  explorers  of  Kentucky  oaves, 
who  asstuned  that  it  was  merely  a  stray  from 
among  ordinary  eyed  crayfish  of  surface  wateia 
and  regarded  as  identical  with  the  widely  distrib- 
uted Cambarus  bartoni.  Somewhat  recently  it  has 
been  described  as  a  variety  of  this  surface-water 
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fpeeies  by  W.  P.  "Eaj,  who  named  it  C.  hariimi,  yx. 
tenebromu.  It  is  a  good  species,  however,  of  dif- 
ferent general  eonformation  from  tlie  species 
named,  Trith  which  it  does  not  intergrade.  In  fact, 
the  snrf  ace-water  spedes  does  not  occur  in  some  lo- 
calities in  iHiich  this  small-eyed  species  is  found. 
As  a  valid  species  it  is  believed  to  be  entitled  to 
the  name  Camibanu  ienebrosus. 

A  new  phyUapod  cnutacean  from  Kentiichy:  H. 
Oark AN,  Kentucky  Experiment  Station.  Tempo- 
rary pools  in  Bluegrass  Kentucky  sometimes  yield 
in  early  spring  a  species  of  Euhranchipui  differing 
from  the  oommon  species  (B,  vemaUa)  of  eastern 
states  and  also  from  those  found  in  Illinois  and 
other  middle  states.  The  name  Bubranohipus  neg* 
lectus  is  assigned  to  it.  During  the  thirty  years  it 
has  been  known  to  the  author  it  has  diminished  in 
numbers,  owing  to  changing  conditions,  and  seems 
likely  to  ibeeome  extinct;  it  has,  in  fact,  disap- 
peared in  certain  pools  where  thousands  could  have 
been  secured  twenty-five  years  ago. 

Studies  in  the  etiology  of  infectious  abortion  in 
Ifvs  stock:  E.  €.  Good,  Kentucky  Experiment  Sta- 
tion. BaciUus  ahortus  Bang  is  the  organism  caus- 
ing the  disease  in  the  cow,  in  the  United  States, 
tiie  same  as  in  foreign  countries.  In  1911,  a  ba- 
cillus was  isolated  at  the  Kentucky  Station  from 
an  aborted  foal  which  we  placed  in  Sub-group  2 
of  the  Oolon-typhoid  group,  which  was  found  to  be 
the  cause  of  the  disease  in  mares  and  jenne/ts  in 
Kentucky.  Since  that  time,  this  germ  has  been 
found  to  be  the  causative  agent  of  the  disease  in 
different  states  of  this  country,  also  in  Oanada, 
Holland  and  Sweden.  Our 'results  in  immunizing 
mares  against  the  disease  are  encouraging.  Our 
investigations,  so  far,  show  that  the  BaciUus 
abortus  Bang  is  the  causative  agent  of  the  disease 
in  sows. 

Mineral  constituents  of  the  paired  seeds  of 
eocklebur:  J.  S.  MoHaboux,  Kentucky  Experi- 
ment Station.  The  impression  is  general  that  one 
of  the  two  seeds  of  a  eocklebur  (Xanthiwn)  will 
geminate  the  ilrst  spring  a^r  maturity  and  the 
second  will  remain  dormant  until  the  second  spring 
thereafter.  Previous  investigators  have  attributed 
this  apparent  dormancy  to  inherent  differences  In 
the  embryos  and  the  seed  coats.  The  writer  finds 
that  both  seeds,  if  well  developed,  will  germinate 
at  approximately  the  same  time,  if  they  are  re- 
moved from  the  burs  and  planted  in  modst  sand. 
If  allowed  to  remain  in  the  burs,  only  one  seed 
germinates  until  the  bur  disintegrates  and  decays, 
when  the  aeeand  seed  will  germinate.    The  mineral 


constituents  contained  in  the  two  seeds  were  found 
to  be  practically  the  same.  The  large  seeds  aver- 
age about  65.  mgs.  and  the  small  seeds  about  45. 
mgs.  The  large  seeds  produce  larger  seedlings. 
This  is  accounted  for  by  the  fact  that  a  large 
seed  contains  much  more  plant  food  than  a  small 
one. 

Hydrogen  ion  concentration  and  biological  re- 
actions:  D.  J.  Hkalt,  Kentucky  Experiment  Sta- 
tion. The  fundamental  importance  of  hydrogen 
ion  concentration  in  the  study  of  colloids,  gels, 
enzymes  and  microbes  was  pointed  out  and  illua- 
trated  by  exhibits.  An  organic  colloidal  liquid  at 
pH7.8  could  not  be  past  through  a  Pasteur-C^iam- 
berland  F.  bougie,  but  on  adjusting  the  value  to 
pH2,  it  passed  easily.  A  10  per  cent,  bacto-gela- 
tin  at  pH5  formed  a  perfect  gel,  but  with  acidity 
equal  to  N/2  Hd  or  alkalinity  of  pHlO,  there  was 
no  gel.  The  oxidase  of  raw  potato  or  apple  was 
quite  active  at  pHl.7,  as  shown  by  change  in  color 
of  slices  exposed  to  the  adr,  but  when  fresh  sliees 
were  soaked  15  minutes  in  water  adjusted  to  pHl 
and  pHl.4^  respectively,  they  dried  in  the  air,  with- 
out material  change  of  color.  A  bacillus  isolated 
from  the  aftert>irth  from  a  mare  grew  readily  on 
agar  slants  of  pH6.8  but  failed  to  grow  on  similar 
slants  at  pH6.4. 

A  study  of  inheritafltuse  of  coat  colors  in  Jersey 
cattle:  J.  J.  Hoopbb,  University  of  Kentucky. 
Studies  of  inheritance  of  Jersey  cattle  coat  colors 
by  the  author  show  that  white  spots  are  recessive 
to  dominant  solid  color,  and  a  white  tongue  and 
tail-switch  also  are  recessive.  Colors  of  1,145 
calves  were  tabulated  and  compared  with  those  of 
their  2,290  sires  and  dams.  Some  bulls  studied 
seemed  to  be  pure  dominants,  as  their  calves  were 
all  solid  in  color,  although  as  many  as  a  hundred 
were  sired  by  each  buU.  It  was  found  that  66 
per  cent,  of  Jersey  cattle  are  solid  in  color  and 
have  black  tongue  and  switch,  while  12  per  cent, 
are  broken  and  have  white  tongue  and  switch; 
3.6  per  cent,  are  solid  and  have  white  tongue 
and  black  switch,  etc. 

Animal  versus  vegetable  proteins  in  the  ration 
of  laying  hens:  J.  Holmks  Mabtin,  Kentucky  Ex- 
periment Station.  An  experiment,  now  in  its  third 
year  is  described,  in  which  4  pens  of  25  S.  0.  White 
Leghorn  pullets,  each,  are  being  fed  a  basic  ration 
of  shipstuff  and  ground  oats,  supplemented  by  ani- 
mal and  vegetable  protein  carriers.  The  total  egg 
production  per  pullet  for  the  pen  reoeiving  butter- 
milk was  838  eggs;  for  that  receiving  tankage, 
268;  for  that  receiving  tankage  and  cotton-seed 
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meal,  208;  and  for  that  receiving  ootton-«eed  meal, 
55.  On  reversing  the  rations  in  the  cottonseed- 
tankage  and  cotton-seed  pens,  the  egg  production 
was  reversed,  showing  that  the  difference  in  pro- 
duction depended  on  the  ration.  All  pens  received 
oyster  shell,  grit  and  charcoal. 

The  seed  cam  ntuation  in  Kentucky:  W,  D.  Val- 
LEAU,  Kentucky  Experiment  Station.  Investiga- 
tions carried  on  at  the  Kentucky  Experiment  Sta- 
tion indicate  that  practically  all  seed  corn  in  the 
corn  belt  is  infected  with  FtMorium  vfuynXiiforfne 
Sheldon,  and  that  this  organism  is  capable  of  caus- 
ing a  root  and  stalk  rot  of  corn.  Infection  on  an 
ear  appears  not  to  be  localized.  Slightly  infected 
seed  may  show  no  signs  ot  infection,  if  grown 
only  for  a  period  of  seven  or  eight  days.  Beddish 
discolorations  developing  in  the  seed  coats  during 
germination  are  an  indication  of  infection.  Seed 
studied  was  obtained  from  Kenitucky,  Georgia, 
Ififlsissippi,  Tennessee,  Kansas,  Arkansas,  Mie- 
souri  and  Minnesota. 

Veterinary  science :  W.  W.  DncocK,  Kentucky  Ex- 
periment Station.  The  author  stressed  the  pressing 
necessity  for  research  upon  the  nature  and  causes 
of  diseases  in  live  stock.  He  showed  that  the  fu- 
ture of  animal  industry  depended  upon  the  con- 
trol of  animal  diseases  and  that  control  can  be  se- 
cured only  after  the  cause  is  known.  He  cited  as 
an  example  the  need  for  exact  knowledge  of  the 
life  histories  of  the  internal  parasites  known  as 
nematodes  and  showed  how  extensive  are  their 
ravages  in  horses.  He  believes  l^ait  here,  in  their 
life  history  and  in  their  effect  on  the  host,  is  a 
field  holding  great  promise  to  the  investigator. 

.  Nates  an  the  rapid  analysis  af  magnesian  lime- 
stane:  S.  D.  Avbbitt,  Kentucky  Experiment  Sta- 
tion. A  differential  method  for  the  analysis  of  rel- 
atively pure  magnesian  limestone,  without  an  actual 
determination  of  either  Ck  or  Mg,  which  is  quite 
rapid  and  sufficiently  accurate  for  agricultural 
and  most  other  purposes,  is  described.  Determi- 
nations to  be  made  are,  A,  neutralizing  power  of 
the  limestone  against  N/2HC1,  expressed  as  CkOOt; 
B,  weight  of  insoluble  matter +  NH4OH  precipi- 
tate, from  the  same  portion.    Then 


100  — B  =  %  CkOO,  +  MgOO,, 


and 


5.35  (A  —  (100  —  B)  )  =  %  MgOO,. 

,  Nates  an  light  and  light  pressure:  0.  0.  Kip- 
LiNOKB,  Ml  Union  OoUege,  Alliance,  Ohio.  Some 
evidence  is  presented  indicating  thai  mass  is  not 
a  universal  i>roperty  of  light  and  certain  photo- 


chemical absorption  experiments  are  described 
which  show  no  measurable  increase  in  weight  of  the 
reagents,  f  oUowing  the  action  of  light. 

Experiments  with  lime,  aoid  phosphate  and  saH 
fungicides  an  la$id  infested  with  raat-rai  disease  af 
tohacoa:  G.  C  Boutt,  Oentral  Experimental  Fann, 
Ottawa,  Oanada.  Experiments  are  described  look- 
ing to  the  possible  control  of  the  root-rot  disease 
by  applications  of  lime,  add  phosphate,  mixtures 
of  lime  and  sulfur,  dilute  sulfuric  acid,  land 
plaster,  copper  sulfate,  potassium  polysulfid,  gas 
lime,  ferrous  sulfate  and  formaldehyde.  Acid 
phosphate  seemed  to  be  very  beneficial  in  some  in- 
stances, as  did  sulfuric  acid,  but  the  majority  of 
the  experiments  gave  negative  results.  The  author 
concludes  that  the  disease  can  not  be  controlled  in 
this  way. 

Plant  grawth:  G.  D.  Buoknkb,  Kentucky  Ex- 
periment Station.  Comparative  study  was  made  of 
the  translocation  of  l^e  ash,  phosphorus,  calcium 
and  magnesium  from  the  cotyledons  of  germinat- 
ing garden  beans,  Phasealus  vulgaris,  when  grown 
in  distilled  water  culture  and  in  garden  soil.  In 
the  distilled  water  culture  55  per  cent,  of  the 
original  ash,  57  per  cent,  of  the  phosphorus,  25  per 
cent,  of  the  calcium  and  59  per  cent  of  the  mag- 
nsium  was  translocated  to  the  seedling,  while,  in 
the  seedlings  grown  in  garden  soil,  91  per  cent,  of 
the  ash,  92  per  cent,  of  the  phosphorus,  78  per  cent, 
of  the  calcium  and  83  per  cent,  of  the  magnesium 
was  utilized  by  the  seedling.  The  abnormal  con- 
dition caused  by  the  distilled  water  culture  la 
shown  and  that  less  calcium  than  any  of  the  other 
el^nents  studied  was  removed  from  the  cotyledons 
by  the  growing  seedling  is  suggestive  of  its  insol- 
uble form  in  ihe  cotyledons  and  its  structural  func- 
tion, 
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Cornell  Unhrersitj  MeJkal  CoHef e 

1st  AvMiue  and  28th  Str—t 
NEW  YORK,  N.  Y. 

ADMISSION  to  the  tint  year  cUm  viU  be  limited 
to  seTeotj-flTe  ftadents  in  the  New  York  and  Ithaca 
DiTisiont  combined.  Sobeeqiient  adminiont  to  any 
class  will  be  made  only  if  the  number  Calls  below  sixty, 
when  students  fh>m  other  institutions  may  be  accepted, 
proTided  they  All  all  of  our  requirements. 

Hie  number  of  students  in  this  College  baring  been 
limited,  that  its  adrantages  may  be  equalised  to  all 
parts  of  the  State  and  eountry,  not  more  than  flTe 
students  from  any  one  oollege  will  be  admitted  to  the 
fint  year  class.  Graduates  of  approred  oollege  are 
eligible. 

INSTRUCTION  begins  on  September  27th,  1920. 

Laboratory  methods  are  emphasised  throughout  the 
course  and  small  sections  fscilitate  personal  contact 
between  the  students  and  instructor.  Clinical  instruc- 
tion is  given  in  the  Bellerue,  New  York  Nursery  and 
QiUd's,  Memorial,  Manhattan  SUte  and  Wlllazd  Parker 
Hospitals. 

The  tuition  fee  is  $250.00  per  annum. 

Applications  for  admission  to  the  first  year  should 
be  lecelTod  not  later  than  July  first.  A  catalogue  and 
^ipUcatlon  blanks  may  be  obtained  by  addressing  the 
Dean. 

Address 
THE  DEAN,  477  1st  Aw.,  N«w  York»  N.  Y. 


Washington  University 

School  of  Medicine 

REQUIREMENTS  FOR  ADMISSICm 

Omdldates  for  entrance  are  required  to  baTO  oem^eted  it 
least  two  ftiU  yean  of  ooUege  work  whidi  must  inekidfS  ligliiii, 
l«reaan  or  ii«ruian,   aud  uisiruction  with  laboratory  wurjc  in 
Physics,  Chemistry  and  Biology. 

INSTRUCTION 

Instruction  begins  on  the  last  Thursday  in  September  and 
ends  on  the  second  Thursday  in  June.  Clinical  instruction  is 
given  in  the  Barnes  Hospital  and  the  St  Louis  Children's  Hoe- 
pital,  aflUiated  with  the  medical  school,  the  St.  Louis  City  Hoe- 
pital,  and  in  the  Washington  Unirersity  Dispensary. 

COURSES  LEADING  TO  ACADEMIC 
DEGREES 

Students  who  have  taken  their  premedical  work  in  Wash- 
ington Unirersity,  are  eligible  for  the  degree  of  B.8.  upon  the 
oompletion  of  the  first  two  years  of  medical  work. 

Students  in  Washington  nnirersity  may  pursue  study  in 
the  ftmdamental  medical  sciences  leading  to  the  degree  of  A.M. 
andPh.D. 

TUITION 

The  tuition  fee  for  undergraduate  medical  students  i*  $30$ 
per  annum.    Women  are  admitted. 

The  catalogue  of  the  Medical  School  and  other  InformatioB 
may  be  obtained  by  application  to  the  Dean. 

Eocfid  ATenae  and  Kingshig liwty  St.  Linus 


Johns  Hoiridns  University 

Medical  School 

TteMsilaalSehool  Is  an  Integral  Part  of  the  University  aad 
Is  in  okM  AllUiation  withthe  Johns  Hopkins  Hoq»ital 

ADMISSION 

Omdldates  fbr  admission  mnsi  be  graduates  of  approfred 
floOsiSs  or  seientifle  schools  with  at  leasfone  year's  instmetion, 
Iwsradlnjg  laboratory  work,  in  phydea,  diemistry,  and  biology. 
aad  wHli  eridsncs  of  a  rsadlng  knowledge  of  Fzenoh  sad 


Baeh  class  is  limited  to  90  students,  mensad  women  being 
admitted  OB  the  same  terms.    Sxe^4nunutu€i  eiremmitanon. 

If  Taeaades  occur,  studeats  tnm  other  lastitnUons  denrlng 
adraaesd  staadlag  may  be  admitted  to  the  second  or  third  year 
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our  requirements  and  present  ex. 


INSTRUCTION 

Tbe  aesdemio  year  begins  the  Tuesday  nearest  October  1  and 
the  third  Tuesday  in  Juae.    The  eonrse  of  iastruotoa, 
wwuptei  four  yeais  and  espeeial  emphasis  is  laid  npoa  piao- 
Msal  work  la  fhs  laboiatorles^  la  the  wards  of  the  Hospital  and 

la  the  Oispsaaary.  

TUITION 

ThtB  dtaige  for  tnitioa  is  1250  per  aanum,  payable  in  thies 
lastsfaaents.  T1»ereare  noeztrafeesezcept  for  rental  of  mloro- 
seope^  eertain  szpensiTe  supplies,  and  laboratory  breakage. 

The  saanal  aaaoaaosaiaat  aad  ssnUsattoa  hlaaks  aiaj  be 
sMslaedbyaddiesBiagtka 

Dmmm  mi  tk«  Mms  HapUas  Ma«sal  Sehaol 
WaAlngtia  aad  Maaaaiaat  Ste.  BALTIItOIIC,  MD. 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

Boglaalng  Tuesday,  June  1st,  and  ending  Thursday,  July  19th 
a  coarse  in  medical  oliurnesis,  induding  laooratory  exercises  in 
eUaieal  paUiol<^  and  demonstrations  in  pathological  anatomr, 
•  •asBpyiajg  the  neater  part  of  each  day  will  be  oflbred.  The 
OMuse  wUl  be  limited  to  twenty  students,  fiee  HOO.  AMdloa- 
tloas  should  be  made  U  tiis  Deaa's  Office. 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

(SstabUmhed  in  1834) 

ADMISSION:  All  students  entering  the  Freshman 
Class  will  be  required  to  present  credits  for  two 
years  of  oollege  work,  which  must  indvde 
Chemistry  (General  and  Organic),  Phjsici  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  jrear  in  a  modem 
foreign  langnsge. 

COliSINSD  COUSSSS:  Premedical oonrae  of  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  sjrstematic  work 
leading  to  the  B.S.  dM^ree  at  the  end  of  th« 
second  year  in  the  medical  coarse. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  admitted  to  mil  Sehoole  of  the 
College  of  Medieine 

For  bulletins  and  all  other  information,  sddrsas 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La. 
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WESTERN  RESERVE  UNIVERSITY 

SCHOOL  OF  MEDICINE 


ONLY  MEDICAL  SCHOOL  IN 
THE  OTY  OF  CLEVELAND 


9  Admitt  only  colWge  cUgree  studentt  and  wmian 
in  abiitii. 

4  Rarctlfant  kbomtomt  and  fmcQitiM  lor  wmmich 
Mid  mdyncmd  work. 

4  Ljurfo  cyoical  matoriaL  Solo  modical  control  ol 
Lakondo.  City  Qiarity,  and  Maternity  Hoopitals, 
and  .Babiot'  DiqMnMry.  Clinical  dork  Sorvicot 
and  individual  instruction. 

fWadt  choico  of  ho^tal  appointmnta  for  all 
fraduataa. 

4  Fifth  optional  ytar  leading  to  A.M.  in  Medicine. 

4  Vacation  coorpet  facilitating  transfer  of  adyanoed 
etudsnts. 

r30J920:  doses  June  16. 


F^r  setelocvMi 


THE  REGISTRAR,  1353  East  9tli  St.*  Clereland 


SjriCBse  Unnrtnity  College  ef  Mediciae 


Two  jmn  of  a  reoogniaed  eo«iM  in  srti 
^       .  ^     or  In  Mioiioe   in  a  NtgfartMod  oaT —     - 

ReqiirMMett  Sobool  of  Seifloo^   iHS«h  moft 

or  0«rman.    8iz  and  wtob  yaanToomW* 
onaa  mn  nffarod 


EatraDoa 


TfctFlrtlTwo   S^JSr*^ 
Yaart         o^fiia  sMdidna. 


TheThM  Yaar  iaivatematieaBd  aUnlad  and  iadifTotaAto 

Ctmrse  to  dBoaia  and  to  r 

Toar  ne  wiMmtla 
SfeiVSiraBdObitatrio 


TN  FMirtii    if. 
Yetr  0oertf 


gtadentaipMid  tfef«ftii«  fosa- 
ihout  tha  Toar aaftftnJanl  oMn 
innteaaatM aoarfliAoB.  na 
AlSm  tiM  hp»,  ouikta  ite 


aadtka 
ItUtatoiieaaMana  to  oar 
aftwatmsi  utmJBi  in  *a 
aaiy  and  in  Albal  wo*  in 
aoigloal  ■paddBao  and  la 

lin 


Northwestern  University 
Medical  School 

Situated  in  Chloafo  In  dose  proximity  to  important 
Eoqpitals  with  an  abundance  of  cUnioal  material. 


i  Reftt&reaente— Two  years  of  Collets  ersdit 
lnohiding')a  satiifaotory  ooorse  in  FliysieB,  Ghsnustiy, 
Biology  or  Zoology,  and  IVenoh  or  Qenoaa. 

Ceurse  ef  Stody—teading  to  the  degree  of  Doctor  ef 
liedMne— Four  years  in  the  Medical  School  and  a 
if  lb  year  eithsr  as  Intstne  in  an  approyed  hospital 
or  deroted  to  ressaroh  In  some  bnnch  of  lledicel 
floisnee. 

Otadmate  Iastruetlo»-*in  oouisss  leading  to  the  jdsgrse 
d  11  aster  d  Arts  or  Doctor  of  Fhfloeophy  • 

Reeeerch  Vonadatios — ^The  James  A.  Fatten  Endow- 
ment for  Research  affords  unusual  opportunities  for 
adTanoed  students  of  Medical  Bdeace  to  pursue 
special  Investigations. 

Research  Fellewihipe— Four  fellowahlps  of  the  value 
of  $500  each  are  awarded  anniially  to  promote 
sshoiariy  rssesrch  ■ 

Tuition  Fees — ^The  tuition  fee  for  undergraduate  sin* 
dcntslsllSaOOa; 


For  Information  address 

C.  W.  PATTERSON,  Registrar    ' 

n4ni  South  Doarborn  Stroot     Chicago,  iiiinoia 


University  of  GeorgiA 


>ICAL  DBPARTMBNT 


Georgia 


Tha 


ENTRAMCE  REQUDtEMENTS 

completion  of  at  least  two  ysaa  of  I 
_        Fhysics.  GhsBtelqr.  Md  BMogy  In 
^pvored  ooDegs.    This  In  addition  to  font  ysaa  of 


DiSTRUCTION 

Tha  eouise  of  Instruction  ocenpiss  Idur  . 
ning  thesecond  week  In  September  and  liJing 
week  In  June.    The  fiist  two 
fundsaental  sdenoes,  and  the  thM  and 
piaetioal  dlnie  Instraetlon  fai 
jyi  the  osganlaed  medissl  and 
city  of  Augusta  and  mehmond  CountTi 
hoqcrftals,  are  under  the  sntlrs  eontrol  of 
TVustess  of  the  Unhrenity. 
Isfgs  number  and  TSiiety  of 
the  dkdoal  teaehlng.    Bepulil  ■ngJbsds  li  Isifl 
work  both  In  the 


TUITION 


the! 

tol 


IbHiAcd 
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SCIENCE^ADVERTI8EMENT8 


Marine  Blolo^cai  Laboratoiy 

Woods  Hole,  Mass. 


MVESnGATKHI 
Tmt 


iNSTRucncm 


SUPPLY 
KPARTMENT 
Tmt 


for  reteMh  In  Sooloflr, 

Embtyolocyi  Phyiiolofar  and  Bot- 
•nj.  Bertatsy-mx  i»nTatolabor»- 
toriM,  f  100  cneh  for  not  over  throe 
monthe.  Thirty  tables  are  avail- 
ablofor  besinnoni  n  reeearch  who 
deiireto  work  under  thedSrectioo 
of  membera  of  the  sUff.  The  fee 
for  tuch  a  table  it  $50.00. 

CooiBCfl  of  labomtory  injitructlon 
with  lecturea  &re  offn^rcd  in  Iaver«- 
brate  Zoulozy,  PruUiioolcagy  tm- 
bryoJo^.  Pbymqiocy  a bd  Morph- 
ology EiCid  TjjTontJiny  of  the  AJaoe^ 
EvuJa  course  mjquii^i  th«  full  time 
cf  the  ituderit ,  Fee .  »oO.  A  lecture 
ooctrte  on  the  Phjlnaopliical  Aispaote 
of  Blolo|3^  mjid  Allied  adeoc^a  it 
alao  offered. 

Animab  and  planta.  preeenred.  Ut- 
incandinembryonioataflee.  Pre- 
aenred  matezial  of  all  types  of 
animaia  and  of  Algae,  Funs.  Utst^ 
worta  and  MoMes  fundAed  for 
elaaswork.  or  for  the  museum,  llr- 
inc  material  fundahed  in  season  as 
ocdered.  Miotoeoopio  slides  in  Zool- 
ocy,  Botany.  Histology,  Bacteriol- 
ogy. Price  lists  of  Zoologioal  and 
gotsnisal  material  and  NUoiOscopic 
Sttdes  sent  on  apoUeation.  State 
wUeh  IS  deared.  For  price  lists  and 
all  information  regarding  material, 
address 

GEO.  M.  GRAY. Curator,  Woods  Hole.  Man. 
raal  aaBooBoement  will  be  sent  onappdoation  to  The 
Mnelor,  liaiine  Biologioal  Laboratory,  Woods  Hole,  Mass. 

OPnC  PROJECTION 

Prine^lsi,  fastallation  and  nss  of  the  Mare  Lantern,  Opaq«i 
Lantsn,  Projeetioa  MIoroseope  and  Moring  Picture  Maohina; 
400  figs.     By  Smoir  HniBT  Gaob,  BJ9.,  and 
)  GaoB,  PmJ>.    Postpaid,  |8X)0. 
THE  COftlSTOCiC  PUBLISHING  CO^ItlMCii.N  Y. 


nss 


MERCURY 

C.  p.  and  redistilled  in  any 
quantity 


THE  CHEMICAL  PRODUCTS  CO. 

2715  St.  Clair  Ave..  N.  E. 

CLEVELAND,  OHIO 


FOR  SALE— Equipment,  Stock  of  Chemi- 
calSy  Glassware,  etc.,  of  a  small  private  lab- 
oratory suitable  for  private  research  or  school 
work.  Good  bargain  for  student.  Address 
E.  W.  care  Scibnc  ePress,  Garrison,  N.  Y. 


School  of  Hygiene  and 
PuUic  Health 


OP 


Tbt  Johns  Hopkins  Uniyersitj 

Th c  tb { rd  seftl on  opcnft  SepCembpr  Sfi^  1 930,     Opfffirtan Itiss 
for  iiiALrut^Uofi  and    iartstijmtioQ   will   be  offemL  lu  Foblto 


-     tignl 

Hf!:ilLb   Adtaiaiatriitiitn^   Epldmnbjlngy, 

fooda^and  thv  prhiclpln  of  Duiriiioa,  SooJil  uni  M^^ntal  Hjr- 


Indiidinj^  tins  prine!  pl^e  of  InduntrliU  *nd  cducstianaL  I 


ol^JKy  and  Serolojjy,  Mip41cftl  Zoolrijej, 

Gfaemiiti^  DJi  j^pptlr^   to  hr^if^ne^   InHudlDe    ibe  iiiiftl^^jiis^Gf 


gteni^,  (^tc.  Tb^fTt^urspii  In  Ihrm^  EabJ«ct«  ar?  organixcd  upon  » 
trlmc3Lra[  bul^,  tttui  «tudetiU  muy  «u1«r  Lbo  Siibotil  as  candl* 
dfttca  for  a  dcgrer*^  ot  on  bp^^IrI  itdd<n.Ti*^,  at  tbfl  bf^TnnlQg  of 
•117  trimester,  y.^r  :;:;d -^■'^;-^i  r't^v'^i-'r^-^  :^7i^  *']■-• ''■'-■1' '"^n  tb» 
99BM  tomw. 

CouTMt  are  ammgod  leading  to  the  deg:rM  of  Doctor  of 
Pnblic  Health,  Doctor  of  Scienoe  in  Hygiene  and  Bachdor  of 
Scienoe  In  H  yriene.  The  detalla  In  regard  to  the  requlrementi 
for  matrioalation  in  these oonnes  aredescribed  in  the  catalogna 
of  the  Sohool,  which  will  be  forwarded  opon  application. 

A  Oertifleate  in  Publie  Health  may  be  awarded  to  qnaUiM 
pWBons  after  one  year  of  reiident  itodj. 

An  intenalTe  ooaree,  oomprising  oonterenoea,  demonitra- 
tiant  and  laboratory  work  and  designed  to  meet  the  needs  of 
Pnblio  Health  OlBoers,  willbe  glTen  ftom  Norember  1  to  D^ 
cemberil,  1920— Fee  IM.OO. 

For  ftirther  information  address  the 

Direder  cS  die  Sdioel  ef  HyfieM  and 
Pablic  Healthy  Jehas  Hiqikias  Uairerfitj 

310-312  Watt  HoMMit  St.  BALTIMOtE,  MH. 

WANTED—  AsflisUnt   ProfeMor   of  Fhj(4es. 

Salary,  around  |2000,  depending  on  the  qualifica- 
tions of  the  candidate.  Applicants  should  state 
education  and  experience  and  special  lines  of  en- 
deavor; also,  have  one  or  more  persons  write 
directly  to  give  information  regarding  the  appli- 
cant's personality  and  qualifications.  Addras: 
A.  W.  Nye,  University  of  Southern  California, 
Los  Angeles. 

Ilttttt^rattg  0f  ijamatt 

Teaching  Fellowship  in  Biology,  1920-21 

Applications  will  be  received  for  ap- 
pointment to  a  Teachiug  Fellowship  in 
Biology.  Stipend  of  $750.00.  Laboratory 
assistance  not  to  exceed  fifteen  hours  per 
week  required.  Field  of  research  either  in 
botany  or  zoology.  New  University  lab- 
oratory for  marine  biology  located  at  the 
Honolulu  Aquarium  will  be  opened  this 
summer.  Address  applications  to  the 
President. 

GEOLXX;iST»  Ph.D.  in  Geology,  seeks  change 
of  position.  A  mature  teacher  with  field  ex- 
perience who,  at  present,  in  addition  to  Geol- 
ogy is  directing  other  work,  would  prefer  a 
professorship  in  Geology.  Address  C,  care 
of  Science,  Garrison,  N.  Y. 
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[laboratori^ 


Dependable 

Bacteriological 

D  j^giHirfftr 

Tei/'tcd-Purificd 
Gn&rdnieed 


Chick  Material 


We  can  supply  you  with  chick  blasto- 
derms of  any  age;  in  alcohol  or  in  para- 
ffine. 

Malaria  Preparations 

We  are  making  a  special  trip  to  the 
south  for  the  purpose  of  obtaining  high 
grade  preparations  of  Tertian  and  Quar- 
tan malaria.  We  will  supply  you  with 
a  set  of  slides  showing  the  complete 
cycle  of  stages  as  they  occur  in  man. 
Also  stages  found  in  the  mosquito. 


Write  for  further  details 


This  is  an  exceptional  opportunity 


General  Biological  Supply  House 

1 177  East  55th  Street         CHICAGO,  UJL. 


PUBLISHER'S  NOTICE 


The  price  of  the  paper  on  which  SCIENCE 
is  printed  has  increased  to  i6  cents  a  pound; 
five  years  ago  it  was  4H  cents.  Within  this 
period  the  cost  of  composition  and  press  work 
has  about  doubled;  the  charges  for  binding 
and  mailing  have  increased  even  more. 

The  subscription  price  of  'Nature*  in  Eng- 
land is  now  (lasa  It  has  been  possible  to 
supply  SCIENCE  at  the  present  rates  only  on 
account  of  the  advertisements.  But  advertis- 
ing contracts  are  usually  for  a  year,  and  the 
increases  in  the  cost  of  printing  and  paper 
during  1920  have  been  such  that  the  charges 
for  most  of  the  advertisements  in  the  journal 
are  now  less  than  the  actual  cost  of  printing 
them.  The  rates  have  been  increased  for  new 
contracts,  but  with  continually  increasing 
prices  they  now  only  about  meet  the  cost  of 
printing,  except  when  preferred  positions  are 
purchased. 

Scientific  men  assist  SCIENCE  by  ordering 


apparatus,  supplies,  etc.,  for  themselves  and 
their  laboratories  from  the  firms  that  advertise 
in  the  joumaL  This  they  can  do  to  advantage, 
for  the  firms  are  the  best  in  the  United  States. 
It  is  also  of  help  when  those  who  make  pur- 
chases owing  to  an  advertisement  in  SCIENCE 
state  this  fact  in  their  correspondence.  AU 
scientific  men  would  probably  wish  their  books 
to  be  advertised  where  they  are  brought  to  die 
attention  of  those  most  interested,  and  it  is  of 
assistance  when  this  fact  is  stated  to  pub- 
Ushers. 

The  maintenance  and  improvement  of 
SCIENCE  are  of  importance  for  die  advance- 
ment of  science.  Those  men  of  science  who 
will  see  that  the  journal  is  in  all  libraries  and 
laboratories  where  it  would  be  of  service  and 
who  will  read  and  use  the  advertising  pages 
will  assist  the  journal,  while  at  the  same  time 
benefiting  themselves  and  contributing  to  the 
conditions  favoring  scientific  research. 


The  Science  Press 


Lancaster,  Peu 


Gairison,  N.  Y. 
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The  Ideal  Balance  for  the  Class  Room 

$65** 


A 

Quality 
Balance 
at  an 


Inexpensive 
Price 


No.  zm,   u^ 


268.  Stadent's  Model  Analytical  Balanee.  This  is  an  analytical  balance. of  simplified  design, 
of  full  size ;  the  materials,  the  workmanship  and  the  finish  of  this  balance  are  the  same  as  the 
more  expensive  balances. 

Case--8olid  mahogany,  finished  and  mbbed;  17'' wide,  16"  high,  9"  deep,  counterpoised  door. 
Beam— Alominom,  truss  type,  6"  long,  finished  in  black  with  50  divisions  on  each  side  of  the 

center  (a  great  convenience  in  weighing).    Balance  screws  on  each  end. 
Bearings-^All  edges  andlbearings  o^agate. 

Dial— Graduations  are  red  on  white  background  so  that  black  pointer  is  easily  observed. 
Bows— 8>^"  high,  4^"  wide,  and  will^accommodate  any  of  the  modem  absorption  bulbs. 
Capacity— 200  grams  in  each  pan.^  Sensitive  to  1/10  mg. 

.  '    This  balance! has  a  brass  column,  a  circular  universal  level,  a  double  rider  carrier,  adjustable 
leveling  feet  and  a  pan  arrest  independent  of  the  beam  release.  PrieCt  I65.00 

— In  Stock  for  Prompt  Delivery — 

SttBmwi^  liflggm»»  twmmt 

*  SverythiYiy  for  the  Laboratory  ^ 

Pittsburgh*  Pa. 


Digitized  by 


Ljoogle 


XIV 


SCIENCE— ADVERTISEMENTS 


Glassware 

Laboratory  Apparatus 

Chemicals — ^Reagents 
Stains 

in  Stock  for  prompt  de- 
livery and  for  duty  free 
import. 

Send  us  your  list  of  require- 
ments to  quote  on. 

What  other  dealers  cannot 
furnish,  let  us  procure  for 
you. 

Lenz  Apparatus  G>«,  Inc 

JMIMMlll'tlHIII      Iw^IIMI      Fipwtllll 

18  EAST  Ittk  STREET 

NEW  YORK.  N.  Y. 


In  Stock 

for 

Immediate  DeUvery 

IMPOKTBD 

ABBE  RBFRACTOMETERS 
BUTTER  RBFRACTOMETERS 
DIPPING  RBFRACTOMETERS 
PULFRICH  RBFRACTOMETERS 

Alto  mtooscoges  complete  with  aiulyxew 
Prices  ii^  request 

PAIS  COMPANY 

Lahorrtwfy  Appaiatw  and  Ch— uaJt 

M-M  Maiden  Une,  New  York  City 


Type  T.  R.  Single  Tube  Rheostat 


No  Laboratory  Equipment  it  complett  without  tomo  variable  resittanoet.  To  malnUiii  the 
high  standard  of  yonr  ontflt  wt  tnggeit  the  addition  of  some 

^'Becbro''  Sliding  G>ntact  Rheostats 

(Tubular  and  Stone  Types) 

Thousands  of  these  rheostats  hare  been  manufactured  and  sold  by  us  (the  original  American 
Manu&ctnrers)  to  most  all  Univenities,  Colleges,  Technical  Schools  and  Industrial  Concerns  and 
have  always  given  entire  satisfaction. 

Write  for  BtUleUn  €-5 

D  17  r^  V^      D  D  i^  QL        3640-42  North  Seoond  Street 
t^Ml^K^V^     JDIVV^O#  PhUadelphia,  Pa. 
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.^^  .^^  M  Mr^**^.^^B.  ■                                                                                                                                                                           ' 

COMPTON 

QUADRANT 

ELECTROMETER 

11 

1 

PROBABLY  THE  MOST 
8EN8ITIVE    ELECTRO- 
STATIC   INSTRUMENT 
AVAILABLE 

tsL 

u 

k 

1 

1 
1 

Ask  far  Catalog  16                   1 

lWl"^^l 

PYROLECTRIC       |!JHt^^^^H| 

INSTRUMENT  CO.  BlQ^^^^^H 

1 

PYROMETRIC  AND   ELECTRICAL       1 
PRECISION   INSTRUMENTS           J 

^^^^^^^H 

63e-640  EAST  STATE  STREET 
TRENTON.  N.  J. 

Central  Electrical  Syatem  of  Com^n  Blectrometer 

"THALOFIDE    CELL" 

A   NEW  LIGHT  REACTIVE  RESISTANCE 
OF  GREAT  SENSITIVITY 

These  new  cells  will  lower  their  electrical  resistance  50  per  cent. 

on  ex|K}siire  to  .25  of  a  foot  candle  when  the  source  used  is  a 

Tun^ten  Filament,    Special  cells  are  constructed  which  will  do 

this  in  .06  of  a  foot  candle. 

Their  recovery  after  exposure  is  extremely  rapid  as  also  is 
their  response  to  the  li^t  stimulus  which 
is  in  marked  contrast  to  the  Selenium  Cell, 
especially  on  exposure  to  very  low  light 
intensities. 

Write  for  Particulars 


Case  Research  Laboratory 


AUBURN,  NEW  YORK 
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Standardized  Products 

We  are  regularly  suppljring  to  chemical  and  bacteriological  labora- 
tories the  following  special  reagents,  of  the  highest  quality. 

Arabinose 

Acid  Potassium  Phthalate 

Decolorizing  Carbon 

Dextrose 

Galactose 

Invert  Sugar 

Lactose 

Levulose  (Fructose) 

Maltose 

Mannite 

Mannose 

Melezitose 

Raflinose 

Rhanuiose 

Saccharose  (Sucrose) 

Trehalose 

Xylose 

Prices  Upon  Request 
Carried  in  Stock  by  the  Principal  Dealers  in  Scientific  Supplies 

Digestive  Ferments  Company 

DETROIT,  MICHIGAN,  U.  S.  A. 
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Arlco-Pollen  Extracts 

FOR  CUTANEOUS  TESTS  AND  TREATMENT 

Offer  a  variegated  list  of  Pollen  Extracts  for  both  diagnosis  and 
treatment  of: 

Hay  Fever  and  Seasonal  Asthma 

Each  pollen  is  prepared  in  concentrated  solution,  and  supplied 
separately  in  an  individual  capillary  tube  for  diagnostic  purposes. 
This  to  permit  of  scientific  differential  diagnosis  as  to  the  excit- 
ing pollen  or  pollens  with  each  patient 

When  the  chief  causative  or  dominating  pollen  in  a  given  case  has 
been  determined,  proper  treatment  by  specific  desensitization  may  be 
secured  through  our  accurately  standardized  treatment  sets  correspond- 
ing respectively  to  the  various  pollens  represented  individually  in  the 
different  diagnostic  tubes. 

No  mixed  pollen  solutions  for  either  diagnosis  or  treatment  will  be 
supplied. 


Literature  and  list  of 
pollens  on  request. 


The  ArliDgton  Chemical  Company 

YONKERS,  N.  Y. 


Leitz  Microscopes  are  the 
Standard  of  the  World 

LEITZ  LABORATORY  AND  STUDENT 
MICROSCOPES  "L"  AND  •'LL'' 

A  Student  Microscope  is  naturally  subjected  to  hard  usage 
and  in  order  to  withstand  severe  handling,  its  workmanship 
has  to  be  durable  beyond  question. 

The  Leitz  Laboratory  and  Student  Microscopes  embody  the 
same  high  standard  of  optical  and  mechanical  workmanship, 
so  strongly  identified  with  Leitz  products,  and  are  guaranteed, 
therefore,  to  serve  in  student  laboratories  in  a  more  satisfactory 
manner  than  any  others. 

The  "LeitK-Qaality"  is  beyond  compariflmi,  and  since  it  is 
nneqaalled,  it  is  supreme. 

Optical  and  Mechanical  Efficiency  are  the  chief  points  ex- 
pected of  any  microscope;  the  Leitz  instruments  are  recog- 
nize^ to  possess  these  standards  to  a  non-contestable  degree. 

Write  for  Pamphlet  No.  O-iooi 


60  East  IO^=St. 
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Replaceable 
Unit  Hevi=Duty  Electric 

Furnaces 

For  continuous  operations  at  any 
temperature  up  to  1  lOOX.  2012''P. 


These  furnaces  are  furnished  com- 
plete with  transformerand  rheostat. 
The  return  coils,  of  heavy  wire,  are 
economical  in  the  use  of  current, 
have  large  heating  capacity,  last 
almost  indefinitely,  and  are  easily 
repaired  in  case  of  damage. 

The  furnaces  are  recommended  for 
laboratory  work,  also  for  numerous 
heat  treating  shop  operations,  such 
as  preheating  of  High  Speed  Steel; 
Hardening  and  Annealing  of  High 
Carbon  Steel  Tools;  Enameling  of 
Jewelry,  including  Watch  Dials; 
fusing  of  Bifocal  Lenses;  Annealing 
of  Commercial  Glassware,  etc. 


He7i-Duty^Crucible  Furnace 


TheTumaces  are  regularly  of  three  different  types,  namely:  Tube, 
Muffle,  and  Crucible.  There  are  certain  standard  sizes,  but  special  sizes 
may  [be  built  to  order.  For  large  capacity  work  they  are  built  in 
sections  for  sizes  as  desired. 

Write  for  balUtin  giving  Ml  dmtaiU 


Hmer 


AND 
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2011  JackMB  Arcadt 
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Single  Conn,  16  On. 

ANHUAL  SUBflCBIPTION,   IS.00 


for  every 
requirement 

{auscli"'|omli 

|V|icroscopes 


Tho  Aecepted  St&nd&rd 


During  the  last  fifty  years  Bausch  &  Lomb  have  designed  and  built  microscopes 
to  fill  every  possible  requirement. 

And  when  you  buy  a  Bausch  &  Lomb  Microscope  you  obtain  an  instrument 
having  every  optical  refinement  and  mechanical  improvement  demanded  by 
the  practices  of  modern  microscopy. 

Write  for  our  nev^r  catalog  which  fully  describes  the  advanced  improvements 
made  in  various  models. 

Bausch  ^  Iptnb  Optical  Q. 

400  fr  nun.  STRnr  aocHismi.  n.x 


Leading  American  jnaktrs  of  Photographic  Lenses^  Microscopes ^  Projection-Apparatus  (Balopticons)^ 
Ophihoimic-'LeTisesjBmd  Instruments^  Photorrucrographic  Apparatus^  Range-Finders  and  Gun- 
Sights  forZArnyfland^Navy^  Searchlight  Reflector sJtStereo-Prism  BinocularsJl 
Magnifiers^  and  other  high-grade  Optical  Products 


Digitized  by 


Google 
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Monographs    in    Experimental 
Biology  and  General  Physiology 

Edited  by  Jacquu  Lobb.  Bockef«ller  Institute 

T.  H.  UoMOAj/,  Columbift  Unlvenity,  and  W.  J.  V.  OfTXR- 

HOUT,  Haryard  Unlyerilty 


PubUihed  VolumeM 

FORCED    MOYSMSKTS.    TBOPISMS     AKD    AVIMAL 
06in>UCT 

By  Jaoquks  LoxB.  M.D.,  Ph.D..So.D. 
Member  of  the  Rockefeller  lAttitute  for  Medical  Reteareh. 
42  Illoitrations.   12.60  net. 

THB  BLBMBNTABT  NERVOUS  SYSTEM 
By  Q.  H.  Pabkir,  8o.D. 
Profetfor  of  Zoology,  Harrard  UnlTertity.    58  Illuftratioiu. 
12.60  net. 

THE  PHYSICAL  BASIS  OF  HEBEDITY 

By  T.  H.  MoRGAH, 
Columbia  Uniyertity.    117  Illuftrationi.   12.60  net. 

INBBEEDINO  ABTD  OUTBBEEDINO: 

TbtlrOenetlo  and  Soelolo|ioal  Slfnlfloanot. 

Edwabd  M.  East,  Ph.D.  Donaldf.  Jones,  Sc.D. 

Buisey  Institution  Conneoticnt  Agricultural 

Haryard  Uniyersity  Experiment  Station 

THB  NATUBB  OF  ▲NIMAL  LIGHT 

By  Pbof.  E.  Newton  HAByxY 

Princeton  Qnlyersity.   85  IHustrations.    $2.50  net. 

Other  yolumes  in  preparation. 

Send  for  circular  qftheenHrt  taiti. 

Correspondence  Solieited. 

J.  B.  LIPPINCOTT  COMPANY 

PUBUSHKRS PHILADKLPHIA 

Publications  of 

Carnegie  Institution  of  Wasliington 

Thn  puhl [cations  of  ihe  Instl(diLr>n  now  st^Eimb^r  over  400 
Toluiuis^  thfl  flubji]ct*t  iiurludiiig  Aautouay,  AfchjErjIoEry,  As- 
troDDiufr  Botany,  tTh^iuiati-yj  CUniatoTojuy^  EeononiiL'!!  nQd 
AocloUigy^  KmbJ70lO}0\  t!iperlnic-ntjil  Etraiutiou  »Jid  lliiredlty. 
^gi Hiring,  Folk*Lori',  ficdDtiri',  HiaiDrr,  Int«rQatS<^nai 
Iaw,  Lltflminrc,  Mfl.thj?mAilcfl.f  Mc^licinf*,  r^utrUion^  PaJ«>un- 
toJojfj,  Phllolflgy,  Phvilcs,  ?il4frcorh<*tiiiitrj'H  Tcrrentrl*)  Mag- 
netism, Zoology.  ClMeifipd  and  d<-sirf^iiv(i  \mtyi  «-iti  he 
«oqL  poslpa^id  on  spptlcihttofi^ 

S.    BuRNHAM,  S.  W.     General  Catalogue  of  Double  Stars 

within  1210  of  the  North  Pole.     Quarto,  2  vols.  .  .    $14.00 

Vol.  1,  The  Catalogue,  Ly+256  (266»-256r)  pages. 

VoL  2,  Notes  to  the  Catalogue,  yiu +257-1086  pages. 

115.    Boes,  Lewis.    Preliminarr  General  Catalogue  of  6188 

SUrs  for  the  Epoch  1900,  bdudlag  those  visible  to  the 

naked  eye  and  other  welMetemuned  Stars.     Quarto, 

xxxyii +845  pages.     (Out  of  print) $7.00 

115.     Reprint  of  the  aboTe,  with  list  of  Errata  in  First  Edi- 

Uon $8.50 

246.    Albany  Zone  Catalogues  for  the  Epoch  1900.     Quarto, 

xxui+249paAes  $5.00 

Boss,  Lewis— Catalogue  of  8276  Stars  between  20°  and  41<> 
of  South  Declination. 

BoT.  Arthub  J. — Catalogue  of  2800  Stan  between  2°  of 

South  and  1°  of  North  Declination. 

188.    Aj>am8l  Walter  S.,  assisted  by  Jennie  B.  Lasbt.    An 

Inrestigation  of  the  Rotation  Period  of  the  Sun  by  Speo- 

trosoome  Methods.     Qoarto,  ni+182  pages,  2  plates, 

5  textures         $3\00 

285.  Hale.  Gbobqb  E.  Ten  Years'  Work  of  a  Mountain  Ob- 
senratory:  A  Brief  Aooount  of  the  Mount  Wilson  Solar 
Obsenratory.    12mo,  99  pages,  65  text  figures. 

In  paMr  cover,  50  oents;  in  cloth,  75  cents. 

26a    Knobel.  Edward  B.    Ulugh  Bee's  Catalosue  of  Stars, 

revised  m>m  all  Persian  Manuscripts  existins  in  Great 

Britain,  with  a  Vocabulary  of  Persian  and  Arabic  Words. 

Qnarto,  100  pages,  1  plate $2.00 

All  eoasoiWileatiaM  shovM  ba  addrassad  to 

CARNEGIE  INSTITUTION  OF  WASHINGTON 
WASHINGTON.   D.  C. 


Cmuniry  Ufm  EdneaOon  Smri— 

Tsnpes  and  Breeds 
of  Farm  Animals 

(Revised  Edition) 

By  CHARLES  S.  PLUMB 

Longer  than  the  old  edition  by 
224  pages,  this  book  has  been 
brought  up-to-date  as  regards  all 
records  and  data.  A  large  amount 
of  space  is  devoted  to  discussion 
of  the  different  breeds,  to  families 
of  note  and  to  individual  animals. 

GiNN  AND  Company 

70  PUtli  ATenne         VHSUr  YORK 


RtMd^  Shortly 

THE  PHYSICS  OF  THE  AIR 

By  WILLIAM  J.  HUMPHREYS,  PhJ). 

Professor  of  Meteorological  Physics,  U*  S.  Weather  Burean 

A  rational  and  deductive  treatise  on  the  physics  of 
the  atmosphere.  Of  great  value  to  meteorologists, 
ph3rsici8ts  and  the  aviator. 

650  pages,  many  illustrations,  8vo.    Price  |5.00 
Aidrtss  ordtrs  snd  inquMes  to 

THE  FRANKLIN  INSTITUTE 
PHILADELPHIA,  U.  S.  A. 

The  Ellen  Richards  Research  Prize 

of  $i,cxx5  is  offered  for  award  in  the  year 
1 92 1.  Theses  by  women  based  on  inde- 
pendent laboratory  research  are  eligible 
for  competition 

For  circulars  of  information  and  appli- 
cation blank,  apply  to  Dr.  Florence  R. 
Sabin,  Johns  Hopkins  Medical  School, 
Baltimore,  Maryland. 
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Galvanometers  and  Reading 

Devices 

Whatever  your  requirements  in  a  galvanometer,  you  may  be  sure 
of  obtaining  from  us  the  instrument  to  meet  them,  if  they  can  be  met  in 
a  commercial  galvanometer. 

Many  types — portable  pointer,  portable  lamp  and  scale,  wall  type, 
high  sensitivity,  and  others  —  are  available.  Each  type  may  be  had 
with  one  of  several  sets  of  characteristics,  for  best  performance  in  particu- 
lar applications. 


The  illustration  shows  the  Type  R  Galvanometer  with  our  No. 
2193  Lamp  and  Scale  attached — the  whole  comprising  a  single  unit  which 
gives  maximum  ease  of  manipulation  and  reading,  with  great  sensitivity. 

Csdatog  S20  is  a  treatise  on  Gdhanome- 
ters  which  mdy  be  had  for  the  asking 


LEEDS  &  NORTHRUP  COMPANY 

ELECTRICAL  MEASURING  INSTRUMENTS 

4001  8TENTON   AVENUE  PHILADELPHIA,  PA. 
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Leitz  Microscopes  are  the 
Standard  of  the  World 


««  A     A  99 


MICROSCOPE  STAND  "AA 


Leitf  Rtttardi  and  Micro  Photo- 
grapUc  Microtcope  "AA",  outfit  30, 
with  compute  iabotagt  illgmJiiatiag 
appaxatiit  "a",  and  threo-loii  coiir 
dtnaor  H.A.  z.40,  triple  noaeplece, 
apodiromatic  objectiTea  rtaun, 
4miii,  oil  imffleriion  amaii  H.A. 
1.3a,  compeiiaatiac  eyepiecei  Ho.  6 
and  ra,  in  mahogany  cabinet. 


It  is  especially  recommended  for  Re- 
search Investigations  and  Micro  Photog- 
raphy, 

For  this  purpose  stand  "AA"  has  been 
selected  as  standard  by  the  leading  labora- 
tories of  the  U.  S.  Government,  the  Hos- 
pitals, Universities  and  Industrial  Institu- 
tions throughout  this  and  other  countries. 

The  mechanical  construction  is  of  ut- 
most rigidity  and  every  part  of  its  adjust- 
ment of  thorough  precision. 

Leitz  Apochromatic  Objectives  are  in- 
dividual in  Quality  and  their  Optical  Effi- 
ciency embodies  the  very  latest  achieve- 
ments in  optical  science,  as  developed  by 
the  Leitz  Research  Department. 

The  Leitz  Apochromats  excel  in 

Range  of  numerical  aperture 
Definition  of  image  and  resolving  power 
Flatness  of  field 
Color  correction 


Catalog  A  A  will  be  forwarded  upon  request 

^LPTZ'QUAUTyX^    ^E>LEIT2r\.     y^LEirZ-QUAUTYV 

y^"^:^^^  \Nev?^^5M(7  yss^^:^^ 


60  East  IO^St. 
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Gable  Type  Water  Baths 


Electrically  Heated 


Constant  Temperature 


C.S.8E.Ga. 


Hinged  Gables  minimize  evaporation  and  protect  against 
dust. 

The  bath  is  made  of  heavy  copper  tinned  on  the  inside 
and  lined  on  the  outside  with  insulating  material  to  pre- 
vent radiation. 

The  temperature  control  is  very  accurate  and  is  automatic 
in  operation.  A  pilotlamp  indicates  when  the  current  is 
off  or  on. 

Furnished  complete  with  racks,  each  accommodating  20>^ 
x4"  tubes,  also  Thermometer,  Cord  and  Plug. 

Made  in  sizes  to  accommodate  4,  6  and  10  racks. 


E.  H.  SARGENT  &  CO. 

Laboratory  Supplies 

lSS-165  EAiST  SUPKRIOR  Strbbt  CHICAGO,  lUL. 
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Laboratory  Products  for  Experimental  Use 

Among  the  many  things  developed  in  the  interest 
of  science  or  industry,  by  the  General  Electric  Com- 
pany's research  laboratories  at  Schenectady,  are  to  be 
had  various  little-known  products,  whose  uses  are  so  far 
purely  experimental. 

Scientists  and  experimental  bureaus  can  secure 
from  the  G-E  laboratories 


Pure  Argon  Qas 
Metallic  Calcium 
Boroflux 


Silicon  Tetrachloride 
Titanium  Tetrachloride 
Water  Japan 


For  detailed  information  write  our  Schenectady  Office 

General^Electric 

Company  ^s^m^ 

Digitized  by  VjOOQ IC 


.General  Office 
y:NY 


3SB-a9 


SCIENCE— ADVERTISEMENTS 


vu 


Constant-Temperature  Apparatus 

Dependable  for  Long,  CMtmnoot  and  Unattended  Operation 
FREAS  OVEN  TYPE  R  No.  100 


8lM  of  «TWi  iatide,  12"xl2"zl2". 
TMmratoxt  raage,  from  room  to 

RefaUtioii,  Preas  Metallic  ther- 

mo-regolator. 
Coostaat  within  one  degrree  over 

long  periods. 


Conatxnctioo,  heavy  asbestos  tran- 
site  with  cast  aluminum  frames 
and  insulated  lining. 

Opexatioii,  simply  attach  to  lamp 
socket. 

Furnished   with    Special   Thtr^ 
'  r,  ranging  to  21)0<'C. 


SniFLICITT  oi  ODeration,  ease  of  regnlation,  constancy  and 
general  dependability  are  die  reasons  why  FREAS  Ovens  have 
been  adopted  by  the  most  important  laboratories  of  the  U.  S. 
Government,  the  leading  educational,  scientific  institutions  and 
the  most  progressive  manufacturing  plants  in  the  country. 

PRIA8  Ovens  are  made  in  several  sizes  and  types.  They  are  ap- 
proved by  the  National  Board  of  Fire  Underwriters.  They  are 
stronsrly  constructed  and  reliable  to  the  utmost  detail.  They  may 
be  len  in  operation,  unattended,  for  months  at  a  time  if  required. 

F«r  Sala  by  Afl  Daalen  in  Daptndabla  Laboratory  Apparatoi  j 

S^U  Paimmt^mm  mnd  Mmnufmeiarmra 

Tbe  Thermo  Electric  Instrument  Co.,  *teSr  Newark,  N.  J.,  U.  S.  A. 

.     MAKBKS  ALSO  OF  THE  THELCO  UNE 


Model  .1  DeUaea^€0pe  for  kntem 
Klld«K  40d  oEHqufi  object  projec- 
tion.    Comptete,  Si  89.00. 


SPENCER 

MICROSCOPES 
MICROTOMES 

DELINEASCOPES 

possess  many  Superior  features  which  make 
them  ideal  for  laboratory  woik 


It  isn't  only  their  accuracy  and  utility. 
It's  something  in  the  finish,  even  more  in 
the  design,  but  in  addition  to  all  these,  it  is 
those  little  things  —  clever  little  devices, 
which  accomplish  the  same  end  but  in  a  better  way— ezactlv  the  way  that 
the  laboratory  worker  wants  them.  These  are  the  distinctive  features  of 
Spencer  instruments,  made  distinctive  because  our  designers,  experienced 
laboratory  workers,  possess  the  laboratory  view-point. 


K&.t^r  iiuj^iuacopc  with 

lOjCDCuUrs,  IOeh/eh  A 
4m,'[n  QbjectiiTefi^  Sub* 
pUge  CoELdt!D9«r  and  iris* 
diaphragm.  Comptcte  in 
Cabinet,  $37.S0 


Mqnipped  with  Americans  pioneer  brand  of  optics 
Spencer— world  famous  for  over  75  years 

SPENCER  LENS  COMPANY 

BUFFALO,  N.  Y. 
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ASCARITE 

(RCOISTCREO  TRAOC   MARK) 

A  SODIUM  HYDRATE  ASBESTOS  ABSORBENT 

manufactured  by  James  B.  Stetser  especially  for  use  in  the  determination  of  carbon  in 
steel  by  the  direct  combustion  method  according  to  Stetser  and  Norton,  When  used  in 
the  Stetser  and  Norton  modification  of  the  Midvale  Absorption  Bulb  in  connection  with 
the  Vanier  Combustion  Train,  determination  of  carbon  in  steel  can  be  made  in  from 
three  to  four  minutes,  twenty  seconds  being  required  for  the  start  or  burning  of  the  steel 
drillings,  one  minute  for  actual  burning,  and  two  minutes  for  washing  the  gas  out  of 
the  train.  See  Stetser  and  Norton^  "  Combustion  Train  for  Carbon  Determina- 
tions^' The  Iron  Age^  Vol.  102^  No.  8. 

Per  pound  in  1  pound  cork  stoppered  bottle    -       -       «       S4.S0 

POTASSIUM  SULPHATE 

KJELGEST  BRAND 

a  pure  grade  of  Potassium  Sulphate,  practically  free  from  Nitrogen,  i.  e,,  Nitrogen  con- 
tent of  10  grams  not  over  0.0 1  %  when  calculated  on  a  basis  of  1.7034  grams  of  sample. 
Recommended  for  making  digestions  for  the  determination  of  nitrogen  by  the  official 
method  of  the  Association  of  Official  Agricultural  Chemists. 

Per  pound  in  5  pound  paper  lined  boxes         .       -       *       $0.50 
II       II       II  iQ    II         II        (I         "      «        «        -        «  ,40 

«      ti      i<  200 «'  bags         ______  !30 

MOLYBDIC  ACID  85% 

PRIMOS  BRAND 

free  from  Phosphorus,  Arsenic  and  Tungsten,  and  containing  less  than  0.003%  Sul- 
phur.    The  analysis  of  a  recent  lot  showed  the  following  result :  — 

MoO, 85%  to  86% 

ira, 11% 

P,0, 0.0003% 

As  ------  none 

Heavy  Metals  -       -       •       •       -  none 

Insoluble  matter      -       .       -       -  trace 

Per  pound  in  1  pound  cork  stoppered  bottle    -       -       -       S2.40 
II       II      II  5     II         II  II  «         ^       -       -         2.16 

MANNITE 

as  used  in  the  determination  of  Borax  in  fertilizer  analysis. 

Per  pound  in  1  pound  cartons  •       -       .       .       .       $6.50 

Per  3^  pound  carton        -------         2.OO 

Prices  aubjeot  to  change  without  notice 

THE  TEST 
tN  OUR  STOCK  FOR  IMMEDiATE  SHIPMENT 

OF  SERVICE 

ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE.  RETAIL  AND  EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHIifQTON  SQUARE  PHILADELPHIA.  U.  8.  A. 
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THE  STRUCTURE  OP  THE  UNIVERSE^ 
The  phrase,  ^'the  structure  of  the  vni- 
Terseiy''  is  aiyt  to  bring  to  mind  only  the  great 
and  majestic  forms  which  are  reYealed  to  us 
by  the  telescope,  the  stars,  nebnlsB  and  gal- 
axies. In  the  present  discussion  however  I 
wish  to  include  in  one  view  the  entire  range 
of  physical  things  from  the  infinitesimal  to 
the  infinite;  for  to  the  mathematician  there 
is  no  such  thing  as  absolute  size — a  thing 
is  either  large  or  small  only  by  comparison. 
Up  to  the  present  time  we  have  succeeded 
in  extending  our  vision  equally,  so  to  speak, 
in  both  directions.  We  find  oursdyes  almost 
midway  in  a  series  of  physical  units.  On  the 
one  side  we  haye  the  dectrons^  atoms  and 
molecules,  and  on  the  other  we  have  the 
ordinary  masses,  stars  and  galaxies.  The 
galaxies  are  more  or  less  definite  aggregations 
of  stars.  The  stars  are  amaungly  great  organ- 
izations of  hot  gases.  The  gases  in  turn  are 
resolved  into  their  constituent  molecules;  the 
molecules  yield  up  their  atoms^  and  finally 
we  find  that  the  atoms  are  built  up  of  two 
kinds  of  electrons.  Each  physical  unit  is 
analyzed  into  units  of  the  next  lower  order, 
and  synthesized  into  those  of  the  next  hifi^ier 
order.  Each  unit  is  an  organization  endowed 
with  the  proper  amount  of  energy  to  carry  on 
its  existence  and  to  insure  its  identity. 

Our  direct  vision  is  bounded  on  the  one  side 
by  the  electrons  and  on  the  other  aide  by  the 
galaxies.  But  the  common  properties  of 
energy  and  organization  lead  us  naturally  to 
imagine  that  the  electrons  in  their  turn  are 
organizations  of  still  smaller  imits>  let  us  call 
them  sub-electrons;  and  the  sub-electrons  are 
organizations  of  still  smaller  units,  and  so  on, 
ad  infinitum.  Turning  to  the  other  end  of 
the  series  we  can  fancy  that  there  are  organ- 

1  Bead  before  the  Chicago  chapter  of  the  Sigma 
Xi,  March  11, 1920. 


Digitized  by 


Google 


68 


SCIENCE 


[N.  S.  Vol.  UL  No.  1384 


izations  of  galaxies,  say  super-galaziesy  and 
still  higher  organizations  of  siipei^^lazie^  and 
so  on  without  limit  To  be  sure  this  is  mere 
speculation  and  rests  upon  no  direct  physical 
evidence.  But  let  us  not  forget  that  eren  in 
the  days  when  the  atom  was  our  smallest 
physical  unit  there  were  many  men  who  re- 
fused to  regard  it  as  such  upon  grounds  which 
were  purely  metaphysical.  The  m^e  fact  that 
the  physicists  have  been  able  to  take  one  more 
st^  down  the  series  by  conquering  the  eoctra- 
ordinary  experimental  difficulties,  and  that  the 
astronomers  in  their  turn  are  beginning  to 
perceiye  in  the  spiral  nebulfiB  other  galaxies 
than  our  own  is  quite  ^loouraging  to  the 
purely  metaphysical  notion  that  the  series  of 
physical  units  is  an  unending  one,  without 
bottom  and  without  tofh 

Thus  we  have  a  conception  of  an  infinite, 
three-dimensional  continuum  of  space  about 
irhich  we  can  move  at  will,  at  least  within 
oertain  limits;  a  conception  of  an  infinite 
<»ie-dimensional  oontinuum  of  time  through 
which  we  move  always  in  one  direction,  with- 
out choice  on  our  part;  and  finally,  a  con- 
ception of  an  infinite  one-dimensional  series 
of  physical  units  in  which  our  position  is 
fixed— it  is  only  in  thought  that  we  can  move 
along  this  series.  If  to  these  we  add  energy 
and  consciousness,  neither  of  which  admit  the 
notion  of  dimensions,  we  have  perhaps  ex- 
hausted the  catagory  of  fundamental  con- 
ceptions. 

The  physicists  and  astronomers  have  noth- 
ing to  do  with  consciousness  objectly.  They 
are  interested  only  in  the  conceptions  of 
space,  time,  the  series  of  physical  imits,  and 
energy.  In  particular,  they  are  interested  in 
the  properties  of  the  physical  units,  the  nature 
of  their  wonderful  organizations  and  the  flow 
of  energy  which  is  associated  with  them. 
The  astronomers,  fortunately,  are  able  to 
furnish  us  with  photographs  of  the  objects 
with  which  they  deal,  so  that  we  are  able  to 
study  them  more  or  less  thoroughly  one  at  a 
time.  No  two  of  the  galaxies  are  alike  in 
detail  although  in  their  broad  outlines 
there  are  striking  similarities.  The  globular 
cluster  is  one  type  of  organization  of  which 


we  have  some  eighty  specimens^  and  the 
spiral  cluster  is  another,  and  of  these  we 
have  some  hundreds  of  thousands. 

Descending  from  the  galaxies  to  the  stars 
we  are  unable  to  make  out  the  structural  de- 
tails notwithstanding  their  vast  sise,  owing  to 
their  still  more  vast  remoteness.  Only  one 
specimen,  our  own  sun,  is  sufficiently  friendly 
to  submit  to  anything  like  a  dose  inspection. 
Neverthdess  a  classification  of  the  stars  ac- 
cording to  their  colors  and  their  types  of 
spectra  is  entirely  possibla  Thus  the  in- 
herently brilliant  white  Orion-type  stars  have 
continuous  q>ectra,  save  for  a  few  broad  lines 
of  absorption  due  to  helium  and  hydrogen, 
with  a  complete  absence  of  the  metallic  lines. 
The  brightest  part  of  the  spectrum  is  in  the 
violet  Then  come  the  stars  of  the  solar  type 
with  the  yellow  as  the  brightest  part  of  the 
spectrum,  with  many  lines  of  hydrogen  and 
the  metals.  Then  the  orange  stars  with 
metallic  lines  and  absorption  bands  due  to 
chemical  compounds.  Finally,  the  de^  red 
stars  with  heavy  absorption  bands  due  to 
carbon  compounds.  The  individualities  of  the 
stars^  however,  are  preserved  for  no  two  of 
the  spectra  are  exactly  alika 

Nothing  need  be  said  with  req^ect  to 
ordinary  masses,  for  they  are  matters  of  our 
everyday  experience.  No  two  leaves  even 
from  the  same  tree  are  exactly  alika  But 
when  we  descend  to  the  stage  of  the  molecules 
the  situation  is  very  different  The  rfiys- 
icists  have  not  yet  given  us  any  photographs 
of  them  to  study,  and  no  one  can  say  that  he 
has  ever  seen  a  molecule.  Their  numbers  are 
so  amazingly  great  that  an  individual  study 
of  them  is  quite  out  of  the  question.  Never- 
theless, as  the  chemists  assure  us,  classifica- 
tion is  quite  possible,  and  their  varied  is 
astonishingly  great.  But  when  we  study  the 
properties  of  even  a  single  variety  and  at- 
tempt to  work  out  their  structural  organiza- 
tions we  must  not  forget  that  it  is  only  the 
properties  common  to  large  numbers  which 
stand  out  and  characterize  the  variety.  If 
the  human  race  could  be  studied  only  through 
the  statistics  of  population,  we  might  arrive 
at  the  conclusion   that  the   Chinese  are   a 
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yariely  of  the  human  race»  but  that  one 
Chinaman  was  just  like  another.  Analogy 
would  lead  ns  to  doubt  whether  aD  the  mole- 
onles  eren  of  water  are  alika  Oonld  they  be 
examined  indiyidnally  and  in  detail,  marked 
differences  would  i^robably  be  found. 

The  case  is  similar  with  respect  to  the 
atoms^  although  the  number  of  yarieties  of 
atoms  seems  to  be  limited  while  the  number 
of  yarieties  of  molecules  does  not.  Our  in- 
formation with  respect  to  atoms  is  largely 
statistical.  But  eveo.  bo,  the  chemists  are 
recognizing  the  isotopes  of  the  yarious  ele- 
ments>  and  certainly  two  yarieties  of  lead 
are  now  known  where  preyiously  we  had  but 
one;  illustrating  beautifully  the  principle 
that  differences  and  indiyiduality  tend  to 
grow  with  increasing  acquaintanca 

When  we  descend  one  more  step  in  the 
scale  of  the  physical  units  and  reach  the 
eiectronsy  we  are  so  remote  from,  our  own 
position  in  the  scale  and  our  acquaintance 
with  these  units  is  so  far  from  being  intimate 
that  it  is  not  surprising  that  we  regard  all 
positiye  electrons  as  being  alike,  and  aU 
negatiye  electrons  as  being  alika  We  seem 
to  haye  reached  that  ultimate  simi^city  for 
which  the  mind  is  always  seeking.  Nor  is 
our  information  with  respect  to  the  electron 
entirely  statistical,  for  Millikan  has  performed 
the  amazing  feat  of  measuring  their  electrical 
charges  one  at  a  time,  and  finds  that  in  this 
respect  th^  actually  are  measurably  alika 
So  far  then  as  we  think  of  the  electron  as 
poesessing  the  single  property  of  the  electrical 
charge  we  are  justified  in  assuming  that  th^ 
are  all  alika  The  human  mind,  however,  is 
incuraUy  speculatiye,  and  few  of  us,  I  fancy, 
would  be  willing  to  admit  that  this  is  their 
only  property,  or  that  the  electrons  really  are 
aU  identical,  or  that  the  electron  is  not  still 
further  resolyable  into  smaller  imits. 

Since  the  beginning  of  the  present  century 
the  physicists  haye  been  yery  busy  with  the 
atom.  The  phenomena  of  radioactivity  and 
of  the  X-rays  have  led  them  along  a  brilliantly 
lighted  path  in  their  exploration  of  its  in- 
UarioT,  and  they  have  supplied  us  with  verbal 
pictures  of  considerable  clearness.    The  elec- 


trical charge  of  a  positive  electron  is  numer- 
ically equal  to  the  electrical  charge  of  a  nega- 
tive electron,  but  its  mass  is  nearly  two  thou* 
sand  times  greater  while  its  diameter  is  only 
one  two-thousandths  as  great.  If  we  oould 
apply  the  ordinary  notions  of  density  to  these 
statements  we  should  have  to  siqt  that  the 
density  of  a  positiye  electron  is  ten  million 
million  times  the  density  of  a  negative 
electrcm,  although  its  electrical  charge  is 
equal.  But  the  ordinary  notions  of  density 
peihaps  do  not  apply. 

If  we  accept  the  incture  that  a  hydrogen 
atom  consists  of  a  negative  electron  moving 
in  a  circular  orbit  about  a  positive  electron, 
we  have  so  far  as  relative  sizes  and  distances 
are  concerned  a  veritable  planetary  ^$rBt^n» 
except  that  the  diameter  of  the  satellite  is 
two  thousand  times  the  diameter  of  the  pri- 
mary, for  their  distances  apart  are  relatively 
as  great  as  between  the  sun  and  Neptuna 
The  nucleus  of  a  helium  atom  has  two  free 
positive  electrical  charges  and  two  negative 
satellites;  lithium  has  three,  and  so  on;  there 
is  a  chemical  element  for  each  integral  mul- 
tiple up  to  93  which  belongs  to  the  dement 
uranium,  with  perhaps  a  half  dozen  gaps  in 
the  entire  series;  and  furthermore,  there  is 
no  chemical  element  which  does  not  fit  into 
the  series.  We  have  therefore  a  complete 
ordering  of  the  chemical  elements  upon  a 
purely  numerical  basis,  which  makes  intelli- 
giUe  the  periodic  law  of  these  elements  which 
has  been  long  known  by  the  chemists  on  the 
basis  of  their  chemical  properties. 

Notwithstanding  the  brilliant  achievements 
of  the  physicists  in  their  work  with  the  atom 
their  analysis  is  by  no  means  completed 
Many  fascinating  questions  remain  to  be 
answered.  For  examine,  are  all  of  the  ele- 
ments merdy  hydrogen  atoms  locked  together 
in  a  very  tight  embrace*  and  if  so  will  a  suffi- 
ciently violent  bombardment  separate  them} 
Eutherford's  success  in  obtaining  hydrogen 
from  nitrogen  by  a  bombardment  with  a-par- 
tides  is  certainly  suggestive.  If  the  answer 
is  to  be  in  the  affirmative,  what  is  the  nature 
of  this  embrace?  How  do  the  electronsy 
positive   and   negative,   arrange   themselves  t 
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How  are  the  lines  in  the  Bpeetnim  to  be  ao- 
oounted  for?  And  how  doee  an  atom  radiate 
energy,  anyway?  It  is  a  delightful  situation 
for  the  mathematical  physicist  to  face,  for 
he  has  already  achieved  a  very  solid  foothold, 
and  we  may  be  sure  he  will  not  be  slow  to 
push  his  advantage. 

If  the  priTate  affairs  of  the  atom  belong  to 
the  domain  of  the  physicist,  their  social  affairs 
belong  to  the  chemist  And  what  trranen- 
dously  social  creatures  they  arel  Few  of 
them  are  content  to  liye  by  themselyes.  The 
Tast  majority  of  them  ding  more  or  less 
tenaciously  to  other  atoms  or  groups  of  atoms, 
and  these  groups  are  the  chemists'  molecules, 
the  smallest  particles  of  what  we  call  ordinary 
matter.  This  grouping  is  not  a  mere  random 
affair.  The  atoms  exhibit  a  distinct  choice 
not  only  as  to  their  associates  but  as  to  the 
manner  in  which  they  will  associate  together. 

Just  as  the  physicist  has  his  problems  as  to 
the  structure  of  the  atoms  so  the  analytical 
chemist  is  busy  breaking  up  the  almost  in- 
finite variety  of  molecules  he  finds  about  him 
to  learn  what  atoms  enter  into  their  structure 
and  what  are  the  relations  which  exist  be- 
tween those  atoms.  In  this  endeavor  he  has 
been  highly  successful  and  the  great  majority 
of  molecules  he  can  read  as  an  open  book, 
but  the  subtile  strain  of  carbon  molecules 
will  doubtless  tax  his  ingenuity  for  a  long 
time  to  come.  On  the  other  hand,  the  syn- 
thetic chemist  is  slowly  learning  how  to  coax 
the  atoms  into  those  particular  groups  which 
either  his  theory  tells  him  are  possible  or  for 
which  nature  herself  has  already  furnished 
an  exampla  In  the  domain  of  ordinary 
masses  the  architect  and  engineer,  the  painter 
and  sculptor  and  the  skilled  artisans  of  a 
thousand  varieties  have  learned  how  to  build 
up  their  structures  to  suit  their  various  pur- 
poses. But  the  physicists  have  not  yet 
dreamed  of  building  up  an  electron  nor  an 
atom.  The  biologists  have  little  hope  of  ever 
constructing  a  living  organism.  The  geolo- 
gists are  content  to  examine  their  rocks  and 
to  make  the  past  live  again  in  their  vision; 
while  the  astronomers  in  the  very  nature  of 
things  must  maintain  a  respectful  distance 


from  the  objects  which  engage  their  interest 
Outside  the  domain  of  ordinary  masses  it  is 
the  synthetic  chemist  alone  who  can  engage 
in  the  process  of  physical  construction,  the 
building  up  of  those  units  which  are  the  ob- 
ject of  their  study.  The  world  is  very  greatly 
their  debtor  to-day,  and  this  debt  will  in- 
crease enormously  as  the  chemists  rise  higher 
and  higher  in  their  ability  to  control  the 
groupings  of  the  atoms  in  the  molecules. 

Our  greatest  familiarity  and  closest  inr 
timacy  with  nature  naturally  lies  in  that 
portion  of  the  scale  of  physical  units  to  which 
we  ourselves  belong,  viz:  ordinary  masses. 
It  is  here  that  the  geologists  and  biologists 
are  at  home.  But  so  infinitely  varied  is  the 
aspect  here  presented  to  us  that  these  sciences 
divide  and  subdivide  in  their  study  of  par- 
ticular phases  of  things  that  we  seem  to  have 
a  whole  host  of  sci^ices.  To  geology  belong 
such  sciences  as  meteorology,  geography, 
I)aleontology,  and  mineralogy.  Biology  di- 
vides into  the  two  great  branches,  zoology 
and  botany,  and  these  two  branches  sub- 
divide and  split  up  very  much  like  the  cells, 
about  which  they  are  so  fond  of  talking,  until 
one  is  actually  lost  in  their  numbers.  Best- 
ing securely  above  these,  at  least  so  far  as 
complexity  of  their  phenomena  is  concerned, 
are  the  psychologists  and  sociologists. 

Would  an  inhabitant  of  an  atom,  supposing 
}iim  to  be  as  small  relatively  as  we  are  to  the 
eartli,  find  the  world  about  him  as  complicated 
and  varied  as  we  find  ours  to  be?  Would  he 
require  a  thousand  and  one  different  sciences, 
of  whidi  we  do  not  even  dream,  in  order  to 
interpret  what  was  going  on  about  him  and 
adapt  things  to  his  use  as  we  are  doing?  For- 
tunately science  does  not  have  to  answer,  for 
there  is  no  evidence.  Science  always  turns 
away  disdainfully  when  there  is  no  evidence, 
and  rightly  so.  It  is  none  of  her  affair.  But 
the  same  human  being,  if  he  is  a  scientist,  is 
also  a  philosopher  and  a  speculator.  Peihaps 
he  is  a  scientist  because  he  is  a  philosopher  and 
a  speculator.  At  any  rate,  we  can  not  but  be 
impressed  with  the  richness  and  luxuriance  of 
our  own  field  of  units  when  we  compare  it  with 
the  poverty  with  which  our  mental  pictures 
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endow  the  other  fields;  and  so  far  as  I  am  con- 
cerned, at  least,  I  am  willing:  to  admit  that 
this  strikin^r  contrast  is  a  fair  measure  of  our 
iin^oranoe  with  respect  to  what  is  going  on  in 
these  other  fields. 

,  Turning  our  ^es  upward  towards  the  sky 
we  see  the  friendly  stars,  for  they  seem  friendly 
to  one  who  cidtivates  their  acquaintance. 
Symbols,  they  are,  of  permanence  and  stability 
for  th^  maintain  their  light  and  their 
];)08ition8  unchanged  century  after  century. 
In  order  to  gauge  their  distances  we  have  only 
to  imagine  our  sun  moved  far  enough  away 
that  its  light  is  reduced  to  that  of  ordinary 
starlight.  Our  imaginations  are  utterly  im- 
potent to  grasp  the  ninety-three  millions  of 
miles  which  separate  us  from  the  sun,  but 
this  distance,  great  as  it  is,  must  be  taken 
three  hundred  thousand  times  to  bring  us  even 
to  the  nearest  star;  and  even  this  prodigious 
distance  is  less  than  the  average  distance  be* 
tween  the  stars.  It  is  hard  to  appreciate  the 
vastness  of  astronomical  ^ace.  If  two  un- 
like things  can  be  compared,  we  might  say  that 
the  vastness  of  astronomical  space  is  compar- 
able with  the  vastness  of  the  nimiber  of  atoms. 
Imagine,  if  you  please,  fifty  millions  of  atoms 
placed  side  by  side.  Their  total  span  would 
be  one  centimeter.  Imagine  then  the  number 
of  atoms  in  a  cubic  centimeter  of  water.  It  is 
something  like  3  X  10».  Think  then  of  the 
number  of  atoms  in  the  ocean,  or  in  the  entire 
earth;  or  worse  still,  in  the  entire  solar  system. 
It  turns  out  that  there  are  something  like 
6  X  10»5  atoms  in  the  entire  solar  system.  But 
if  we  give  to  the  sun  its  fair  share  of  the  empty 
space  about  it,  about  twenty  cubic  parsecs,  we 
can  say  that  the  sun's  share  of  space  is  6  X  10»« 
cubic  centimeters;  so  that  if  all  the  atoms  in 
the  solar  system  were  uniformly  distributed 
throughout  the  sun's  share  of  space  there  would 
be  ten  cubic  centimeters  of  space  for  each 
atom,  and  relative  to  their  respective  sizes  the 
distances  between  the  atoms  would  be  just 
about  the  same  as  the  distance  between  the 
stars.  Under  these  conditions  the  inhabitants 
of  an  electron  would  have  much  the  same  prob- 
lem in  detenmning  the  ordinary  properties  of 


matter  that  we  have  in  determining  the  collec- 
tive properties  of  the  stars. 

In  the  process  of  extending  our  conceptions 
of  space  the  astronomers  have  been  magnifi- 
cently in  the  lead.  In  the  extension  of  our 
conceptions  of  time,  however,  they  have  al- 
lowed the  geologists  to  take  the  lead,  although, 
even  without  any  specific  evidence,  one  would 
be  willing  to  admit  that  astronomic  time  must 
exceed  geologic  time  as  greatly  as  astronomic 
space  exceeds  geologic  space.  As  would  be  ex- 
pected direct  evidence  is  very  hard  to  get,  as 
the  three  himdred  years  since  the  invention  of 
the  telescope,  and  the  two  himdred  years  since 
exact  observations  in  the  modem  sense  of  the 
word  began,  is  far  too  short  an  interval  for 
much  change  to  have  occurred.  The  proper 
motion  of  the  great  majority  of  the  stars  is 
less  than  one  second  of  arc  in  a  century.  In  a 
million  years  these  motions  will  be  less  than 
three  degrees;  and  motions  of  this  magnitude 
occur  in  the  field  of  ordinary  masses  in  about 
one  second.  On  this  basis  one  second  would 
corresi>ond  with  a  million  years,  and  the  three 
score  years  and  ten  of  human  existence  would 
correspond  to  over  two  million  billion  years. 
In  our  conceptions  of  ordinary  time  we  have 
risen  to  a  point  where  a  human  lifetime  seems 
short.  Shall  we  ever  attain  a  viewpoint  where 
the  corresponding  astronomical  period  seems 
short? 

Just  as  in  the  kinetic  theory  of  gases  the 
collisions  of  the  molecules  are  the  important 
events  from  a  dynamical  point  of  view,  so  in 
our  galaxy  of  stars  the  close  approach  of  two 
stars  is  dynamically  an  event  of  fundamental 
importance.  An  approach  as  close  as  the  earth 
is  to  the  sun  would  be  a  close  approach,  and 
for  any  one  star  such  a  close  approach  may  be 
expected  once  in  four  million  billion  years,  or 
a  little  more  than  the  corresponding  lifetime. 
The  importance  of  these  close  approaches  will 
be  appreciated  if  it  is  borne  in  mind  lliat  it  is 
the  only  method  which  we  know  by  which  a 
star  could  be  destroyed  so  that  its  identity 
would  be  lost;  for,  notwithstanding  the 
temporary  stars,  internal  explosions  scatter- 
ing the  remains  beyond  the  possibility  of  a 
gravitational  reassembling  is  unbelievable,  and 
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a  slow  evaporation  would  efyezitually  reduce  a 
star  to  an  ordinary  mass.  The  geologists  give 
the  earth  five  hundred  million  years  or  more 
in  substantially  its  present  condition  so  that 
if  it  is  slowly  evaporating  the  time  required 
for  it  to  completely  disappear  would  be  at  least 
of  the  order  of  magnitude  which  we  have  just 
been  discussing.  Such  evidence  as  we  have, 
however,  indicates  that  the  earth  is  growing 
rather  than  diminishing.  From  the  viewpoint 
of  our  galaxy,  a  million  billion  (lO^**)  years 
would  seem  to  be  a  reasonable  unit  of  time. 

Once  in  a  very  long  time  a  star  through  a 
series  of  unfortunate  encounters  wiA  other 
stars  will  acquire  so  high  a  velocity  that  it 
will  escape  from  our  galaxy  altogether,  and 
like  the  lost  Pleiad,  wander  hopelessly  through 
the  ages  in  search  of  its  sister  stars;  but  very 
many  of  our  astronomical  time  units  will  have 
elapsed  before  this  process  could  sensibly  di- 
minish the  number  of  stars  in  the  galaxy. 
Whether  or  not  the  galaxy  is  already  very  old 
as  some  of  us  think,  or  whether  it  is  relatively 
young  as  is  thought  by  others,  it  seems  to  be 
fairly  dear  that  in  the  course  of  time,  at  least, 
it  will  be  very  old  even  as  measured  in  our 
very  lengthy  time  units.  As  we  muse  upon 
this  certainty  we  wonder  whether  the  light  of 
the  stars  will  go  out ;  or  will  they  continue  to 
shine  in  the  remote  ages  to  oome. 

In  the  past  a  very  great  restraint  has  been 
placed  ui>on  our  vision  by  the  gravitational 
hypothesis  as  to  the  source  of  a  star's  energy. 
According  to  this  hypothesis  the  gravitational 
I>otential  eneigy  of  the  star  is  converted  into 
the  energy  of  heat  and  light  and  radiated 
away.  The  entire  life  of  our  sun,  at  its  pres- 
ent rate  of  living,  could  not  possibly  exceed 
fifty  millions  of  years,  and  there  is  a  similar 
restriction  ui>on  all  of  the  other  stars. 
Under  no  reasonable  assiunptions  as  to  the 
rate  of  expenditure  could  the  period  be  ex- 
tended to  more  than  a  few  hundred  millions 
of  years.  At  the  expiration  of  this  period  the 
star  becomes  a  cold  and  solid  body  and  remains 
such  until  its  very  existence  is  snufFed  out  in 
some  great  catastrophe.  It  is  much  the  same 
as  though  a  child  were  intellectually  bright 
for  one;,  or  two,  or  perhaps  five  minutes  near 


the  beginning  of  its  life,  and  then  all  the  rest 
of  its  existence  was  spent  in  mental  darkness; 
and  this  was  true,  not  as  an  accident^  but  as  a 
regular  thing. 

The  discovery  of  the  subatomic  energies,  as 
manifested  in  the  radioactive  processes,  some 
twenty  years  ago  has  helped  the  situation 
somewhat,  lengthening  the  period  of  a  star's 
brilliancy  two,  threes  five,  perhaps  ten  times, 
but  that  is  all.  The  dismal  picture  remains, 
notwithstanding  the  protests  of  the  geologists 
and  the  biologists,  and  the  absolute  failure  of 
the  astronomers  to  find  any  evidences  of  these 
cold  and  solid  bodies  and  dead  galaxies,  which 
should  be  vastly  more  numerous  than  the  live 
ones.  But  if  the  results  are  still  unsatisfac- 
tory the  discovery  and  exploration  of  the  sub- 
atomic world  has  at  least  relieved  us  of  a  dog- 
matism which  could  say,  and  once  did  say, 
"  You  have  so  much  time  for  your  evolution, 
and  no  more."  It  has  opened  our  ^es  to  1^ 
perception  of  new  things,  and  awakened  our 
minds  to  new  possibilities  for  which  direct 
physical  evidence  is  still  wanting. 

The  doctrine  of  the  conservation  of  energy 
has  been  a  well  established  doctrine  among  all 
classes 'of  scientists  for  seventy-five  or  eighty 
years.  Notwithstanding  this,  we  have  allowed 
the  greatest  flow  of  energy  with  which  we  are 
acquainted,  the  prodigious  energy  of  the  stars, 
to  escape  into  the  blackness  of  space  unnoticed 
and  forgotten,  quite  contrary  to  that  some- 
what more  ha^  doctrine  which  we  call  the 
economy  of  nature.  We  simply  did  not 
know  what  to  do  with  it.  Suddenly  we  dis- 
cover that  the  atoms  are  wonderful  organiza- 
tions of  energy.  The  vastness  of  their  num- 
bers, comparable  only  with  the  vastness  of 
astronomical  space,  suggests  that  their  oigani- 
zation  is  an  astronomical  matter,  for  the  as- 
tronomers alone  can  furnish  energy  in  suffi- 
cient amount  and  equip  a  laboratory  of 
sufficient  size.  That  the  details  of  this  equip- 
ment are  unknown  need  occasion  no  surprise, 
but  the  products  of  this  mighty  laboratory 
are  visible  upon  the  sky.  Irregrulsr  nebuls 
of  gaseous  materials  occupying  enormous  vol- 
imies  of  ^ace  are  found  in  abundance  there, 
and  much  evidence  of  dark  nebulosity  against 
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lumiDous  backgrounds.  Is  it  too  much  to 
suppose  that  these  nebuke  consist  of  atoms  to- 
c^itly  formed  in  the  laboratory  of  space  and 
beginning  to  assemble  for  their  careers  in  the 
world  of  matter?  This  would  seem  to  be  the 
simplest  guess,  and  it  is  worth  considering. 

The  physicists  are  inclined  to  believe  that 
the  property  of  mass  is  due  to  the  electric 
charges  of  the  electrons.  If  now  a  negative 
electron  should  collide  and  unite  with  a  i)osi- 
tive  electron  the  electric  charges  would  disap- 
pear, and  so  also  would  ihe  property  of  mass. 
If  the  speed  of  this  collision  were  equal  to  the 
velocity  of  light,  which  seems  probable  enough 
from  the  known  speeds  of  the  electrons  then 
the  energy  set  free  is  calculable.  It  is  found 
that  one  gram  of  matter  passing  through  such 
an  experience  would  liberate  five  billion  calor- 
ies of  heat.  The  unit  resulting  from  this 
collision  would  not  possess  the  proi)erty  of 
mass,  but  it  would  be  an  organization  of  some 
kind.  If  we  suppose  that  the  radiant  energy 
of  the  stars  as  it  flows  through  space  should 
succeed  in  splitting  tiiis  unit  again  into  two 
electrons  the  property  of  mass  would  be  re- 
storedy  but  a  corresponding  amoimt  of  radiant 
energy  would  have  disappeared. 

So  far  as  I  know  the  physicists  have  not 
announced  a  law  that  for  every  i>08itive  elec- 
tron there  exists  a  corresponding  n^ative 
electron,  but  the  electrical  neutrality  of  mat- 
ter seems  to  imply  that  it  is  true.  If  the  two 
kinds  of  electrons  exist  as  the  result  of  the 
splitting  of  a  single  unit  it  is  easy  to  see  why 
it  should  be  true,  but  (^uite  a  considerable 
puzzle  otherwise. 

It  seems  almost  axiomatic  that  no  organized 
physical  ^stem  can  endure  a  condition  of  un- 
limited violence  without  breaking  down;  and 
since  the  atom  is  such  a  system  it  seems  in- 
evitable that  under  suitable  conditions  it  will 
collapse,  and  its  energy  of  organization  will 
be  set  free.  The  extreme  conditions  as  to 
temperature  and  pressure  which  exist  in  the 
interior  of  a  star  seem  to  make  this  an  ideal 
place  for  an  atom  to  break  down  and  give  up 
its  energy  and  its  property  of  mass,  if  such  an 
event  is  to  occur  anywhere.  Such  a  process 
seems  almost  necessary  if  we  are  to  account 


for  the  energies  of  the  stars  over  the  extended 
periods  of  time  which  the  dimensions  and 
forms  of  the  galaxies  seem  to  imply.  On  such 
a  basis  the  sun  possesses  in  its  present  mass  a 
sufficient  store  of  energy  to  last,  at  its  present 
rate  of  radiation,  five  thousand  millions  of 
years.  Such  a  period  of  time  is  short  from  an 
astronomical  point  of  view,  but  as  the  sun 
travels  through  space  at  a  speed  of  about 
twelve  miles  per  second  it  must  pick  up  atoms, 
ai»i  molecules,  and  an  occasional  solid  frag- 
ment, and  in  this  way  add  to  its  mass.  Oc- 
casionally it  will  pass  through  nebulous  re- 
gions and  add  to  its  mass  with  relative  ra- 
pidity. We  can  supiwse  that  on  the  whole  the 
sun,  and  the  other  stars  also,  gather  in  as 
much  energy  as  they  radiate,  and  the  em- 
barrassment arising  from  their  relatively 
short  x>eriods  of  luminosity  and  their  reckless 
expenditure  of  energy  disappears. 

To  an  audience  of  astronomers  much  could 
be  said  in  favor  of  accounting  for  the  sun's 
heat  in  this  manner,  but  such  evidence  would 
be  of  but  little  interest  to  those  who  are  not 
astrononoers.  The  main  point  of  interest  to 
them  would  be  that  imder  this  hypothesis  the 
geologists  and  biologists  are  freed  from  the 
restraints  as  to  time,  for  the  astronomers 
could  furnish  them  vrith  all  of  the  time  which 
they  wished.  There  would  be  no  fixed  upper 
limit  to  the  life  of  the  sun,  and  the  stars  in 
general  could  continiie  to  illuminate  their  paths 
through  space  for  indefinite  ages  still  to  come. 
The  haunting  fear  of  a  general  stellar  death  is 
gone  and  the  forbidding  picture  of  the  galaxy 
as  a  dismal,  dreary  graveyard  of  dead  stars 
fades  away  from  our  sight;  and  in  its  stead 
we  see  an  indefinite  continuation  of  our  pres- 
ent active,  living  universe  with  its  never-cej\s- 
ing  ebb  and  flow  of  energy.  Those  wonderful 
organizations  which  we  call  the  physical  units 
will  continue  to  be  built  up  when  the  condi- 
tions are  favorable,  pass  their  allotted  time  in 
such  activities  as  are  suitable  to  their  nature, 
and  finally  yielding  up  the  energy  by  which 
they  were  oiganized,  be  resolved  again  into  the 
elements  from  which  they  came.  The  individ- 
ual perishes,  but  the  race  lives  on. 

The  astronomer  with  his  telescope,  the  biol- 
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ogist  with  his  microsoope,  the  physicist  with 
his  spectroscope,  and  the  mathematician  with 
his  lo^c  are  all  busily  engaged  in  unravel- 
ling the  mysteries  of  the  structure  of  die  uni- 
verse. They  do  not  always  think  of  their  work 
in  this  relation.  Ordinarily  they  will  tell  you 
that  their  work  is  directed  towards  the  answer 
to  some  specific  question  in  a  relatively  cir- 
cumscribed field.  But  eventually  the  mental 
pictures  which  result  from  this  detailed  work 
are  integrated  into  one  grand  picture  of  the 
structure  of  the  universe  itself,  and  all  that 
is  trustworthy  in  this  grand  picture  rests  upon 
the  labors  of  the  individual  workers  in  their 
various  fields. 

There  are  certain  questions,  however,  of  a 
very  fundamental  character  which  no  amount 
of  labor  will  ever  answer,  and  to  these  ques- 
tions we  are  at  liberty  to  return  such  answers 
as  happen  to  please  us.  In  other  words,  they 
belong  to  the  domain  of  esthetics  and  not  to 
the  domain  of  science;  and  yet  they  are  so 
deep  and  fundamental  that  all  of  our  scientific 
pictures  rest  upon  them.  For  example:  Is  the 
physical  universe  limited  in  space,  or  is  it 
not  limited?  If  it  is  not  limited,  or  infinite  as 
we  say,  is  the  portion  of  it  which  we  see  pe- 
culiar, or  is  it  fairly  representative?  Is  the 
epoch  of  time  in  which  we  live  a  peculiar 
epoch,  or  is  it  a  fairly  representative  one?  Is 
the  universe  as  a  whole  definitely  changing 
from  its  present  state,  or  is  it  a  permanent 
thing,  the  same  yesterday,  to-day  and  forever? 
I  might  continue  with  other  and  similar  ques- 
tions but  there  is  not  time  now.  You  are  at 
liberty  to  choose  your  own  answers  and  upon 
them  to  rest  your  interpretation  of  the  uni- 
verse, or  your  philosophy. 

For  myself,  I  wish  to  think  of  the  physical 
universe  as  infinite — ^it  jars  upon  my  sensibili- 
ties to  think  of  it  otherwise.  I  am  unwilling  to 
admit  that  we  occupy  an  essentially  peculiar 
position  in  either  space  or  time.  As  for  the 
universe  as  a  whole,  it  has  always  been  and 
always  will  be  essentially  as  it  is  to-day.  It  is 
infinite,  eternal  and  unchangeabla 

William  Dunoan  MaoMillan 
Thi  Univsbsitt  or  Chicago 


THE  PAN-PACIFIC  SCIENTIFIC  CON- 
GRESS AND  THE  BISHOP  MUSEUM 

OF  HAWAII 
During  the  month  of  August,  1920,  a  con- 
gress will  be  held  at  Honolulu  to  outline  the 
scientific  problems  of  the  central  and  southern 
Pacific  Ocean,  and  to  suggest  methods  for 
their  solution.  Delegates  from  Australia, 
New  Zealand,  the  United  States,  and  possibly 
Japan  will  take  part  in  the  discussions,  and 
will  formulate  a  program  of  research  for 
future  guidance  in  anthropology,  geography* 
geology,  and  biology.  Also  it  is  hoped  to  lay 
a  foundation  for  a  greater  utilization  of  the 
economic  resources  of  the  Pacific.  The  dele- 
gates are  to  be  the  guests  of  the  Bemice 
Pauahi  Bishop  Museum  of  Polynesian  Eth- 
nology and  Natural  History,  situated  in  the 
city  of  Honolulu.  It  should  be  noted  here 
that  the  idea  of  a  wider  Pacific  exploration 
was  first  put  forth  by  this  museimi  in  1906, 
and  that  during  the  past  thirty  years  the 
museum  has  been  at  work  on  the  ethnology 
and  biology  of  the  central  Pacific.  Its  trus- 
tees now  desire  to  take  up  the  wider  prob- 
lems of  the  Pacific — ^and  they  are  of  funda- 
mental importance — in  cooperation  with  other 
institutions  of  research.  Yale  University,  as 
a  result  of  a  gift  from  Mr.  Bayard  Dominick 
of  $40,000  for  scientific  exploration  in  the 
southern  Pacific,  is  enabled  to  enter  upon 
thorough  cooperation  in  the  plan,  and  Pro- 
fessor Herbert  E.  Gregory,  of  the  Yale  fac- 
ulty, is  now  the  director  of  the  Bishop 
Museum  and  the  leader  of  the  congress. 
Other  institutions  which  have  expressed  a 
desire  to  cooperate  are  the  National  Academy 
of  Sciences,  the  National  Research  Oouncil, 
the  U.  S.  National  Museiun,  the  U.  S.  Coast 
and  (Jeodetic  Survey,  the  Carnegie  Institu- 
tion of  Washington,  Harvard  University,  the 
American  Museum  of  Natural  History,  the 
California  Academy  of  Sciences,  and  the 
Scripps  Institution  for  Biological  Hesearch. 

That  the  results  already  accomplished  by 
the  Bishop  Museum  are  extensive  may  be 
gathered  from  the  following  account.  Femao 
de  Magalhaes,  making  his  way  southwest 
across  the  rough  Atlantic,  was  the  first  to 
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pass  tlirougli  the  Straits  of  Magellan,  and  for 
nearly  four  months  subsequent  to  November 
2d,  1520,  sailed  over  what  seemed  to  him  the 
quiet  waters  of  an  unknown  ocean,  which  he 
accordingly  named  the  Mer  Pacifico.  The 
Hawaiian  Islands  were,  however,  not  dis- 
covered until  1778,  by  the  world  navigator, 
Oaptain  Cook,  who  landed  on  Kauai.  In  the 
spring  of  1820  a  small  sailing  ship  landed  a 
number  of  New  England  missionaries  in 
Hawaii,  and  from  that  time  began  the  mod- 
ernization of  human  culture  on  the  eight  in- 
habited islands  of  the  group.  Thus  arose  the 
dominani^  of  the  United  States  in  these 
islands^  which  were  formally  annexed  in  1898 
and  constituted  the  territory  of  Hawaii  in 
1900. 

Mr.  Charles  Beed  Bishop,  of  New  York, 
married  Princess  Bemice  Pauahi,  the  great 
grand-daughter  of  the  Moi  of  Hawaii  at  the 
time  of  Cook's  visit.  She  died  in  1884,  leav- 
ing her  estate  to  establish  '^  schools  for  the 
youth  of  her  race";  she  is  often  referred  to 
as  the  ^mother  of  Hawaiian  industrial  edu- 
cation." In  1889  Hr.  Bishop  foimded  in  her 
memory  the  Bemice  Pauahi  Bishop  Museum, 
and  the  following  year  Dr.  William  T.  Brig- 
ham  was  chosen  as  its  curator,  becoming 
director  six  years  later.  The  government  of 
the  museum  is  in  the  hands  of  a  board  of 
seven  trustees.  The  original  museum  was  a 
small  stone  building,  but  two  large  additions 
have  been  made  and  now  it  is  the  leading 
storehouse  of  information  relating  to  things 
Pacific,  and  more  especially  to  the  ethnology 
of  the  Polynesian  people.  The  Hawaiian 
Hall  opened  in  1903  is  unique  among  mu- 
seums. This  privately  endowed  institution 
has  made  good  use  of  the  capital  left  it»  Di- 
rector Brigham  having  twice  visited  the  mu- 
seums of  the  world  in  his  endeavor  to  find 
the  best  methods  of  caring  for  the  collections 
in  his  charge.  Mr.  Bishop  died  in  1915,  in 
his  ninetieth  year,  and  Dr.  Brigham  became 
director  emeritus  in  1917.  At  this  time  the 
staff  consisted  of  five  curators  and  eight 
assistants. 

In  1898,  the  Bishop  Mtiseiun  began  the 
publication  of  two  serials,  the  smaller  Oc- 


casional Papers,  of  which  there  are  now  six 
volumes,  and  the  quarto  Memoirs,  now  in  the 
seventh  voluma  In  looking  through  these 
publications,  one  is  impressed  by  the  high 
scientific  character  of  the  studies  and  the 
splendid  drees  of  the  memoirs.  The  credit 
is  all  the  greater,  since  the  publications  are 
not  only  written  by  the  stafp  of  the  museum, 
but  printed  by  its  own  presses.  The  results 
naturally  bulk  largest  in  ethnology,  since  this 
was  the  primary  wish  of  Mr.  Bishop.  More- 
over, the  Hawaiian  people  are  no  longer  living 
in  their  original  cultiire,  Christianity  and  the 
ways  of  the  white  man  having  completely 
changed  their  modes  of  life.  The  voliunes 
by  Dr.  Brigham  treating  of  the  wonderful 
feather  work  done  by  the  Hawaiiana,  the 
making  of  bark  cloth,  mat  and  basket  weav- 
ing, the  houses  of  the  natives,  their  wood 
carvings  and  stone  implements,  are  a  revela- 
tion of  the  skill  of  this  primitive  folk.  The 
director  has  also  interested  himself  in  difPer- 
ent  lines  of  study,  as  is  apparent  from  the 
titles  of  others  of  his  works  which  are  of 
great  value:  ''Index  to  the  Islands  of  the 
Pacific,"  "The  Volcanoes  of  Kilauea  and 
Mauna  Loa" — and  some  of  the  volcanoes  of 
Hawaii  rise  to  nearly  14,000  feet  above  sea 
level — and  "A  Joum^  around  the  World  to 
Study  Matters  relating  to  Museums."  There 
is  no  more  interesting  account  of  the  world's 
natural  history  museums  than  this  one  pub- 
lished by  Dr.  Brigham  in  1913. 

Most  interesting  are  the  three  quarto 
volumes  on  Hawaiian  antiquities  and  folk- 
lore, gathered  and  written  in  the  native  lan- 
guage by  Abraham  Pomander  and  translated 
into  English  by  Thomas  O.  Thrum.  Another 
native  manuscript  on  Hawaiian  antiquities 
by  David  Male  is  translated  by  N.  B. 
Emerson. 

A  large  monograph  of  the  flowering  plants 
of  the  family  Lobelioideie  by  Joseph  F.  Eock 
is  a  thorough  piece  of  work,  while  Charles  N. 
Forbes  describes  in  the  Occasional  Papers 
many  new  species  of  indigenous  plants. 

The  volumes  also  include  a  *'  K^y  to  the  Birds 
of  the  Hawaiian  Group,"  by  W.  A.  Bryan,  and 
many  smaller  papers  on  birds  by  the  same 
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author  and  by  Alvin  Seala  More  than  800 
species  of  Pacific  marine  fishes  have  been  oast 
and  colored  from  life  by  J.  W.  Thompson  and 
described  by  Bryan  and  Seala  Of  land  snails 
in  the  islands  there  appears  to  be  an  endless 
variety,  certainly  more  than  400  formfi,  and 
the  Museum  has  them  by  the  hundred  thou- 
sand. These  have  been  arranged  and  many 
new  forms  described  by  C.  M.  Cooka  The 
collection  of  marine  shells  haye  all  been  deter- 
mined by  W.  H.  Dall. 

Clearly  this  is  a  good  beginning  toward 
the  gathering  of  data  looking  to  the  solution 
of  the  problems  of  the  Pacific  Ocean. 

Oharles  Sghuohebt 


SCIENTIFIC  EVENTS 

COTTON  RESEARCH  IN  LANCASHIRE 

The  British  Cotton-growing  Research  Asso- 
ciation has  issued  a  report  covering  the  first 
nine  months  of  its  work.  According  to  an  ab- 
stract in  the  London  Times  actual  research 
work  has  as  yet  scarcely  begun.  Dr.  A.  W. 
Crossley,  the  director  of  research,  was  not  free 
to  leave  the  University  of  London  until  Easter. 
The  council  and  director  agree  that  the  asso- 
ciation's researches  will  achieve  success  in  pro- 
iwrtion  to  the  extent  to  which  they  are  organ- 
ized on  a  cooperative  basis,  the  workers  in  the 
several  sciences  directing  their  efforts  towards 
the  solution  of  a  common  problem.  In  order 
that  the  various  departments  should  all  be 
working  at  one  center,  a  property,  known  as 
The  Towers,  has  been  acquired  at  Eaat  Dids- 
bury,  a  Manchester  suburb,  and  the  council  is 
about  to  issue  a  special  building  fund  appeal 
for  £250,000.  The  next  step  anticipated  by  the 
council  is  the  apxKnntment  of  heads  of  depart- 
ments on  the  subjects  of  chemistry,  physics, 
colloids,  botany  and  technology.  Dr.  A.  E. 
Oxley,  of  Cambridge  and  Sheffield  Universi- 
ties, has  been  appointed  head  of  the  physics 
department,  and  Dr.  J.  C.  Withers,  of  the 
chemical  department,  St.  Thomas's,  London^ 
has  been  appointed  to  direct  the  abstracting 
and  indexing  of  scientific  and  technical  infor- 
mation in  the  records  bureau.  It  is  stated 
that  information  is  so  scattered  that  it  will  be 
some  time  before  a  comprdiensive  idea  can  be 


given  of  the  work  accomplished  in  the  past. 
The  report  adds  that  the  chief  aim  will  be  to 
arrive  at  the  principles  or  theory  underlying 
the  practise  of  the  industry,  leaving  the  appli- 
cation of  Ihe  theory  to  those  actively  engaged 
in  the  industry.  Applied  research  can  not, 
however,  be  entirely  omitted,  especially  in  re- 
spect of  such  matters  as  may  be  considered  be- 
yond the  resources  of  individual  firms. 

In  cooperation  with  the  Empire  Cotton- 
growing  Committee  a  joint  committee  has  been 
appointed,  with  the  immediate  d>ject  of  grant- 
ing scholarships  to  graduate  students,  so  as  to 
secure  a  supply  of  trained  men  for  the  future. 
Three  botanical  research  studentships  have  al- 
ready been  established.  The  total  number  of 
individual  manbers  of  the  association  is 
1,408.  The  income  for  the  year,  including 
£6,750  government  grant,  amounts  to  £17,150. 

THE  BRITISH  SCIENCE  GUILD 

Nature  reports  the  annual  meeting  of  the 
Briitish  Sdence  Guild  held  in  London  on 
June  8.  Lord  Sydenham,  the  president,  in 
his  address  on  '^  Science  and  the  nation,"  dis- 
cussed industrial  problems,  due  partly  to  an 
abnormal  state  of  mind  arising  from  the  war, 
but  originally  fostered  by  the  industrial 
changes  of  the  last  century,  namely,  the  gen- 
eral use  of  machinery,  rendering  labor  monot- 
onous and  leaving  less  room  for  the  individ- 
ual skill  of  the  craftsman,  and  the  formation 
of  laige  companies,  whereby  the  personal  touch 
between  master  and  man  was  lost  In  the 
latter  portion  of  his  address  Lord  Sydenham 
emphasized  the  importance  of  a  more  general 
knowledge  of  science,  especially  amongst 
members  of  the  government  and  the  Civil  Serv- 
ice, and  alluded  to  the  efforts  made  by  the 
Guild  in  the  dissemination  of  scientific  knowl- 
edge and  methods.  He  concluded  by  quoting 
Goethe^s  saying  that  "  there  is  no  more  dread- 
ful sight  than  ignorance  in  action." 

The  president-elect.  Lord  Montagu,  of  Beau- 
lieu,  then  delivered  an  address  on  "  Some  na- 
tional aspects  of  transport,"  and  afterwards 
occupied  the  chair.  Lord  Montagu  remarked 
upon  the  growing  difficulties  of  railways, 
whidh,  although  subsidized  by  the  states  were 
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working  with  a  diminishing  margin  of  profit 
owing  to  the  vast  increase  in  cost  of  materials 
and  in  wages.  In  view  of  the  national  im- 
portance of  these  problems,  the  creation  of  a 
chair  of  transport  at  one  of  the  leading  uni- 
versities would  he  a  deserving  object  for  pri- 
vate beneficenca  The  two  institutionfl  of  Civil 
Engineers  and  Mechanical  Engineers  should 
be  more  frequently  consulted  by  the  govern- 
ment in  regard  to  road  transport,  and  the 
National  Physical  Laboratory  had  done  excel- 
lent work.  The  problem,  however,  was  so  vast 
as  to  demand  continuous  research  at  a  special 
estaibliehment. 

The  annual  report  of  the  executive  commit- 
tee, summarized  by  Lord  Bledisloe,  dealt  with 
VBrious  aspects  of  the  work  of  the  Guild.  The 
seoond  British  Scientific  Products  Exhibition, 
held  in  1919,  was  honored  by  a  visit  from  both 
King  George  and  Queen  Mary,  accompanied 
by  Prince  Henry  and  Princess  Miary,  and  dem- 
onstrated the  growing  appreciation  by  British 
manufacturers  of  the  value  of  applied  science. 
During  the  present  year  it  is  hoped  to  arrange 
a  conference  on  science  and  labor  in  associa- 
tion with  the  Labor  party.  A  representative 
committee  is  being  set  up  to  collect  full  data 
on  the  utilization  of  science,  not  only  in  the 
civil  services,  but  also  in  all  government  de- 
partments, and  the  Parliamentary  committee, 
which  has  already  intervened  with  good  effect 
in  the  Forestry  Bill,  will  watch  all  prospective 
legislation  involving  scientific  and  technical 
issu^.  The  education  committee  of  the  Guild 
is  still  pressing  for  a  real  survey  of  the  ex- 
isting provision  of  university  and  higher  tech- 
nical education  in  the  country,  considering 
that  the  new  standing  committee  on  university 
grants,  acting  under  the  Board  of  Education, 
is  inadequate  as  regards  composition  and  refer- 
ence. The  revised  specifications  of  the  tech- 
nical optics  committee  in  regard  to  microscopes 
have  already  been  adopted  by  two  British 
firms. 

THE  DIVISION  OP  CHElflSTRY  AND  CHElflCAL 

TECHNOLOGY    OP   THE    NATIONAL 

RESEARCH  COUNCIL 

The  annual  meeting  of  the  Division  of 
Chemistry    and    Chemical    Technology,    Na- 


tional Research  Council,  held  in  Washington, 
on  May  7,  is  reported  in  the  Journal  of  In- 
dustrial and  Engineering  Chemistry,  There 
were  present  Messrs,  Alsberg,  Bancroft,  Blein- 
inger,  Derick,  Fink,  Francis,  Johnston,  Lamb, 
Moore,  Noyes,  Stieglitz,  Washburn;  and  by 
invitation  Messrs.  AngeU,  Christian,  Cottrell, 
Kellogg,   Mfflidenhall,   Munroe,   and   Yerkes. 

The  following  oflSoers  were  elected  for  the 
ensuing  year:  yice-Chairman,  Julius  Stieg-' 
litz;  Members-at-Large^  A.  A.  Noyes,  E.  W. 
Washburn.  The  members  of  the  Executive 
Committee  will  be  the  chairman  and  vice- 
chairman,  C.  L.  Alsberg,  A.  B.  Lamb,  John 
Johnston,  and  W.  D.  Bancroft,  ex-officior 
retiring  chairman.  The  American  ChemicaK 
Society  nominated  C.  L.  Alsberg,  W.  D.  Ban- 
croft, and  C.  O.  Derick  as  members  of  the 
division,  and  the  American  Institute  pf 
Chemical  Engineers  nominated  H.  E.  Moore. 

In  connection  with  the  meeting  of  the 
International  Chemical  Union  to  be  held  in 
Home,  Dr.  Charles  L.  Parsons  was  appointed 
delegate.  The  admission  to  the  Union  of 
Poland  and  Czecho- Slovakia  was  favored,  the 
division  expressing  the  unanimous  opinion 
that  any  neutral  nation,  eligible  from  the 
point  of  view  of  its  scientific  activities,  that 
might  apply  for  admission  should  be  admitted. 

In  presenting  the  report  of  the  Committee 
on  Synthetic  Drugs,  Julius  Stieglitz,  chair- 
man, pointed  out  the  valuable  work  done  by 
this  committee  in  furnishing  information  and 
advce  to  manufacturers.  The  report  of  the 
Committee  on  Explosives  Investigations  was 
presented  by  the  chairman.  Professor  Charles 
E.  Munroe.  The  Committee  on  the  Thermal 
Properties  of  Explosive  Materials  was  not 
oontini^  the  work  being  transferred  to  the 
Committee  on  Explosives  Investigations.  This 
latter  committee  was  requested  to  associate 
with  itself  W.  P.  White  and  others  interested 
in  the  study  of  the  thermal  properties  of  ex- 
plosives. In  the  absence  of  H.  N.  Holmes, 
chairman  of  the  committee  on  colloids,  the 
report  of  the  committee  was  presented  by  W. 
D.  Bancroft 

Upon  the  suggestion  of  C.  G.  Derick,  a 
committee  on  methods  of  organic  analysis  was 
appointed.    The  need  for  cooperation  between 
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the  Tarious  laboratories  and  indiyiduals  work- 
ing on  contact  catalysis  was  pointed  out  by 
Obairman  Bancroft,  and  as  a  result  a  Oom- 
mittee  on  Contact  Catalysis  was  appointed, 
with  W.  D.  Bancroft  as  chairman. 

A  report  on  the  publication  of  critical 
tables  of  physical  and  chemical  constants  was 
presented  by  H.  K  Moore.  The  oouncil  ap- 
proTod  the  suggestion  that  a  special  agent  be 
emi^oyed  to  demote  his  entire  time  to  the 
solicitation  of  funds  for  this  publication. 
Thereupon  H.  E.  Howe  was  appointed  a  fourth 
member  of  the  board  of  trustees;  W.  D.  Ban- 
croft and  0.  E.  Mendenhall  was  authorized  to 
pay  for  the  drawing  up  of  a  preliminary  plan 
for  the  scientific  organization  of  the  tables, 
as  a  concrete  basis  for  obtaining  subscriptions. 

Dr.  Oottrell  was  appointed  to  draw  up  a 
resolution  in  support  of  the  Patent  bill,  with 
instructions  to  forward  the  resolution  to  the 
Patent  Office  committee  of  the  National  Be- 
search  Oouncil  for  such  action  as  it  saw  fit 
to  take. 

THB  PERMANENT  FUNDS  OP  THE  AMERICAN 
ORNITHOLOGISTS'  UNION 

The  Auk  states  that  from  time  to  time  the 
union  has  e^ablished  several  permanent  funds 
for  special  purposes.  In  every  case  the  prin- 
cipal with  such  contributions  as  may  be  re- 
ceiTed  is  invested  so  as  to  remain  intact  and 
the  interest  only  is  used  for  furthering  the  ob- 
jects of  the  fund.  The  most  important  of 
these  funds  are:  the  Brewster  Memorial  Fund, 
the  Beseardh  Fund,  and  the  Publication  Fund. 

The  Brewster  Memorial  Fund,  the  most  re- 
eent,  is  the  gift  of  the  friends  of  William 
Brewster  to  perpetuate  the  memory  of  one  of 
lAie  founders  and  former  presidents  of  the 
union  by  establishdng  a  fund  to  encoivrage  re- 
search in  American  ornithology.  The  sum  of 
$5,200  received  an  1919,  has  already  increased 
to  some  extent  and  the  proceeds  will  be 
awarded  biennially  in  the  fonn  of  a  medal  and 
an  honorarium  to  die  author  of  the  most  im- 
portant contribution  to  the  ornithology  of  the 
Western  Hemisphere  during  the  two  years 
immediately  preceding.  This  fund  is  adminis- 
tered by  a  special  committee  and  the  first 
award  will  be  made  in  1921. 


The  Eesearch  Fund  was  established  some 
years  ago  by  a  gift  from  Miss  Juliette  A. 
Owen,  of  St.  Joseph,  Mo.,  one  of  the  Life  Asso- 
ciates of  the  Union,  to  encourage  original  re- 
search in  ornithology.  It  now  amounts  to 
several  hundred  dollars  but  the  interest  will 
not  be  available  until  the  total  amount  reaches 
$5,000.  It  is  highly  desirable  that  this  fund 
should  be  increased  at  an  early  date  so  that  the 
proceeds  may  become  available  for  promoting 
ornithological  work.  Already  applications 
have  been  received  for  assistance  in  special  in- 
vestigations which  would  be  greatly  stimulated 
}i  small  grants  could  be  made  ^m  this  or 
some  similar  fund. 

The  publication  fund  comprises  receipts 
from  life  memberships,  bequests  and  special 
contributions.  In  The  Auk  for  January,  1920, 
the  editor  has  called  attention  to  the  immedi- 
ate need  of  a  fund  of  $25,000,  and  in  response 
to  this  appeal  subscriptions  of  several  hundred 
dollars  in  siuns  of  $100  or  less  haye  already 
been  recaved.  The  editor  of  The  Auk  says 
that  not  only  is  an  adequate  fund  necessary  to 
place  the  publication  of  the  journal  on  a 
permanent  basis  and  to  issue  check-lists,  in- 
dexes and  special  bibliographies,  but  means 
should  be  provided  also  for  publishing  occa- 
sional memoirs,  monographs  and  more  eirt;en- 
sive  papers  than  have  hitherto  been  attempted. 
At  this  time  when  the  usual  channels  of  pub- 
lication are  becoming  restricted  on  account  of 
the  high  cost  of  printing  it  is  especially  desir- 
able that  the  American  Ornithologists'  Union 
should  be  in  a  position  to  meet  the  demands 
which  are  made  upon  it.  As  its  permanent 
funds  increase  the  union  will  be  able  to 
broaden  the  scope  of  its  work  and  to  make 
more  substantial  contributions  both  to  the 
development  and  diffusion  of  knowledge  of 
omithalogy. 

SCIENTIFIC  NOTES  AND  NEWS 
Dr.  W.  W.  Campbell,  director  of  the  lack 
Observatory,  has  been  elected  a  foreign  honor- 
ary fellow  of  the  Eoyal  Society  of  Edinburgh. 
Dr.  L.  Hektobn,  director  of  the  John  Mc- 
Oormick   Institute   for   Infectious   Diseases^ 
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Chicago,  has  been  elected  a  member  of  the 
Swedish  Medical  Society  in  Stockholm. 

A  PORTRAIT  of  Dr.  Thomas  Huston  Macbride, 
president  emeritus  of  the  University  of  Iowa, 
was  presented  by  0.  F.  Kuehnle,  on  behalf  of 
the  alumni  to  the  university  at  die  June  com- 
mencement. The  portrait  was  painted  by 
Professor  C.  A.  Gumming,  of  the  department 
of  graphic  and  plastic  art»  and  is  life  size. 

Dr.  Euas  Potter  Lyon,  dean  of  the  TTni- 
versity  of  Minnesota  Medical  School,  was 
granted  the  degree  of  doctor  of  laws  by  the 
St.  Louis  ITmversity  at  its  recent  commence- 
ment. 

Morris  Scherago,  formerly  head  of  the  de- 
partment of  bcujteriology  of  the  TTniversity  of 
Kentuc^,  has  been  appointed  assistant  bac- 
teriologist in  the  New  York  State  Laboratory. 

Professor  J.  O.  Gallan,  of  the  department 
of  steam  and  gas  engineering  of  the  ITniver- 
At^  of  Wisconsin^  who  has  been  on  leave  of 
absence  during  the  present  academic  year,  has 
recently  resigned  to  become  professor  of  me- 
chanical engineering  in  Harvard  University. 
He  will  teach  factory  administration  and  will 
also  act  as  consulting  mechanical  engineer  for 
an  eastern  manufacturing  company. 

William  D.  Ennis  announces  his  resignation 
as  professor  of  marine  and  mechanical  engi- 
neering in  the  post  graduate  department  of 
the  United  States  Naval  Academy,  to  become 
vice-president  of  the  Technical  Advisory  Cor- 
IK)ration  of  New  York.  Mr.  Ennis  has  been 
associated  with  the  latter  corporation  since  its 
prgamLEation  and  will  be  hereafter  located  at 
its  general  offices,  132  Nassau  St.,  New  Yo^ 
City.' 

Mr.  Bobert  Y.  Townend,  chemist  in  charge 
of  the  chlorinated  toluene  products  with  the 
Semet-Solvay  Oo.,  has  accepted  a  position  with 
the  Victor  Talking  Machine  Co.,  Camden,  N. 
J.,  where  he  will  organize  and  direct  their  de- 
partment of  chemical  research. 

Dr.  N.  E.  Dorset,  who  recently  resigned 
as  chief  of  the  radium  and  X-ray  section  of 
the  Bureau  of  Standards  in  order  to  take  up 
I>rivate  consulting  and  testing  work,  has  been 


retained  by  the  bureau  in  the  capacity  of  con- 
sulting physicist 

We  learn  from  Nature  that  on  the  occasion 
of  lihe  birthday  of  the  Eling  of  England  the  fol- 
lowing were  knighted:  Professor  F.  W.  An- 
drews, St  Bartholomew's  Hospital;  Captain 
D.  Wilson-Barker,  captain-superintendent  of 
the  trainingship  Worcester,  and  past-president 
of  the  Boyal  Meteorological  Society;  Dr.  J.  C. 
Beattie,  principal  of  the  University  of  the 
Cape  of  Good  Hope;  Mr.  W.  B.  M.  Bird, 
founder  of  the  Salters'  Institute  of  Lidustrial 
Chemistry;  Dr.  H.  H.  Hayden,  director  of 
the  Geological  Survey  of  Lidia,  and  Professor 
J.  B.  Henderson,  professor  of  applied  mechan- 
ics, Koyal  Naval  College,  Greenwich. 

Mr.  O.  F.  Brown,  assistant  inspector  of 
wireless  telegraphy  in  the  Post  Office,  has  been 
appointed  technical  officer  to  the  Radio  Be- 
search  Board,  which  has  been  formed  recently 
under  llie  chairmanship  of  Admiral  Sir  Henry 
Jackson,  in  connection  with  the  Department 
of  Scientific  and  Industrial  Research. 

Colonel  H.  G.  Lyons  has  been  appointed  di- 
rector and  secretary  to  the  Science  Museum, 
South  Kensington,  in  succession  to  Sir  Francis 
Ogilvie,  who  has  been  transferred  to  the  De- 
partment of  Scientific  and  Industrial  Research. 

The  death  is  announced  of  Augusto  Righi, 
the  distinguished  Italian  physicist,  professor 
in  the  University  of  Bologna. 

Professor  T.  R.  Rtdberg,  of  the  University 
of  Lund,  elected  a  foreign  member  of  the 
Royal  Society  for  his  researches  in  spectro- 
scopy, has  died  at  the  age  of  sixty-five  years. 

A  A  Inostranseff,  for  many  years  pro- 
fessor of  geology  in  the  TTniversity  of  Petro- 
grad,  has  died  at  the  age  of  seventy-seven 
years. 

Dr.  F.  a  Tarleton,  senior  feUow  of  Trin^ 
ity  College,  and  formerly  professor  of  natural 
philosophy  in  the  University  of  DubHn,  died 
on  June  19. 

A  SURVEY  of  the  steamer  Albatross  was 
made  on  May  25  and  26  by  a  board  con- 
sisting of  I.  H.  Dunlap,  assistant  in  charge 
of  ofEice,  Lighthouse  Inspector  J.  T.  Yates, 
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and  Lieutenant  Commander  Henry  B.  Sonle, 
United  States  Navy.  A  thorough  examina- 
tion was  made  and  the  veeseil,  while  showing 
the  effect  of  active  service  in  which  she  has 
been  engaged  for  the  past  six  or  ei^t  monthsy 
was  found  to  be  in  good  condition  and  to  re- 
quire a  rdatively  small  amount  of  overhaul- 
ing. Since  the  Allxitroaa  has  been  received 
back  from  the  Navy  she  has  been  employed  in 
investigations  in  the  Ghilf  of  Mexico  and  the 
Oulf  of  Maine. 

The  Civil  Service  annoimces  an  examina- 
tion for  research  engineer.  A  vacancy  at 
Watertown  Arsenal,  Watertown,  Mass.,  at 
$3,000  to  $3,600  a  year,  and  vacancies  in 
positions  requiring  similar  qualifications  may 
be  filled  from  this  examination.  The  duties 
of  the  appointee  will  consist  of  examination 
of  research  probl^ois  and  the  design  of  special 
apparatus  in  connection  with  experiments; 
submitting  reports  covering  experiments;  and, 
in  some  cases,  putting  the  recommendations 
or  findings  into  actual  plant  operation;  also 
preparing  reviews  of  scientific  subjects,  in- 
cluding translations  from  both  French  and 
(German.  The  commission  also  announces  an 
examination  for  scientific  assistant.  Bureau 
of  Fisheries,  to  be  held  August  4,  1920. 
From  this  examination  it  is  hoped  to  fill 
several  vacancies  in  the  Bureau  of  Fisheries 
at  basic  salaries  of  $1,200-$1,400  a  year. 
Prospective  candidates  should  apply  to  the 
oonmaission  for  a  copy  of  Form  1812. 

A  CORRESPONDENT  sends  us  the  following 
letter  from  Professor  P.  Bona,  of  the  Uni- 
versity of  Berlin. 

I  have  recently  accepted  the  editorship  of  the 
Zentralhlatt  /.  Physiology,  publiAed  by  Julius 
Springer.  This  joomal  has  been  organized  along 
the  lines  of  the  Chemische  Zewtralblatt  and  will 
take  in  the  entire  field  of  biology.  Foreign  papers, 
that  is  non-German  publications,  will  be  given  par- 
ticular consideration. 

It  would  therefore  be  of  extreme  importance  if  I 
could  receive,  with  your  assistance,  all  the  Ameri- 
can publications,  either  in  exchange  or  as  reprints, 
and  if  necessary  through  subscription  to  such  jour- 
nals. The  latter,  however,  would  be  out  of  the 
question  for  the  present  on  account  of  the  high 


rate  of  exchange.  Of  equal  importance  to  m  would 
be  the  reports  of  the  varioos  agrieoltural  and  bio- 
logical stations,  etc.,  which  are  not  availalble  at  the 
ordinary  publishers. 

A  LBTTBR  has  been  received  by  the  president 
of  Oolumbia  University,  from  Professor  Al- 
bert Einstein,  of  Berlin  University,  thank- 
ing the  trustees  of  the  university  for  the 
Barnard  Medal,  conferred  on  him  at  this 
year's  commenoement  on  nomination  of  the 
National  Academy  of  Sciences  ^in  reoogni- 
tion  of  his  highly  original  and  fruitful  devel- 
opment of  the  fundamental  concepts  of  phys- 
ics through  application  of  mathematics.''  The 
letter  says :  "  I  beg  to  express  to  you  my  glad 
thanks  for  the  great  honor  which  you  propose 
to  do  ma  Quite  apart  from  the  personal 
satisfaction,  I  believe  I  may  regard  your 
decision  as  a  harbinger  of  a  better  time  in 
which  a  sense  of  international  solidarity  will 
once  more  unite  scholars  of  the  various 
countries." 

Dr.  Thomas  P.  Foley,  chairman  of  the 
contract  practise  conunittee  of  the  Chicago 
Medical  Society,  has  started  a  movemoit 
among  the  members  of  the  society  to  organise 
a  imion  and  has  made  the  following  state- 
ments: 

Why  should  a  physician,  who  has  studied  for 
years  to  perfect  himself  for  his  work,  he  paid  less 
than  an  unskilled  laborer  f  Yet  it  is  the  rule 
rather  than  the  exception. 

Becently  a  physician  giving  full  time  to  indus- 
trial surgery  in  a  large  Chicago  plant,  rendered 
first  aid  to  a  man  working  as  an  unskilled  laborer. 
The  physician  received  $75  a  month  with  room  and 
board.  The  laborer's  pay  check  for  one  week, 
which  he  showed  the  physician,  was  for  $80. 

Take  the  state  service  for  example.  At  the 
Dunning  Hospital  for  the  Insane  the  chief  elec- 
trician stands  next  on  the  pay  roll  to  the  superin- 
tendent. His  salary  is  $265  a  month.  That  of  the 
highest  paid  physician  on  tilie  staff  is  only  $245. 
The  electrician  is  a  union  man.  The  physician  has 
no  organization  back  of  him. 

We  propose  to  form  an  organisation  along  semi- 
union  lines  in  Chicago  like  the  lawyers'  association 
and  other  such  bodies  of  professional  men.  It  is 
not  aimed  at  the  public,  but  rather  at  industrial 
and  other  corporation  employers  of  physicians. 
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UNIVERSITY  AND  EDUCATIONAL 

NEWS 

Ohio  State  University  has  received  a  gift 

of    $400,000    by    Charles    F.    Kettering,    a 

trustee  of  the  university,  for  medical  research 

in  connection  with  the  college  of  homeopathy. 

"W.  A.  Clare,  Jr.,  of  Butte,  Montana,  has 
presented  a  fimd  of  $4,000  to  the  geological 
department  of  the  University  of  Wisconsin 
for  the  purchase  of  equipment  for  experi- 
mental work  in  structural  geology. 

The  University  of  Wisconsin  has  obtained 
legal  authority  to  offer  a  complete  four  year 
medical  course. 

Dr.  Charles  B.  Fulton,  of  Cleveland  Ohio, 
has  been  appointed  a  director  of  the  School 
of  Mines  and  Metallurgy,  EoUa,  Mo. 

Dr.  Emert  B.  Hathurst,  professor  of 
hygiene  at  Ohio  State  University,  has  been 
made  head  of  the  department  of  Public  Health 
and  Sanitation  and  Mrs.  Norma  Selbert, 
formerly  of  the  University  of  Missouri,  has 
been  appointed  assistant  professor  of  public 
health  nursing. 

Dr.  W.  Thurber  Fales,  of  Maiden,  Mass., 
has  been  appointed  instructor  in  biology  and 
public  health  in  the  medical  school  of  the 
Johns  Hopkins  University. 

Dr.  V.  J.  Harding,  associate-professor  of 
biological  and  physiological  chemistry  at  Me- 
Gill  University,  has  been  appointed  professor 
of  i>athological  chemistry  in  the  University 
of  Toronto. 

Dr.  Dowell  Young,  of  Cornell  University, 
has  been  appointed  professor  of  biology  in 
Dalhousie  University,  Halifax,  in  place  of 
Professor  C.  Moore,  resigned. 

At  the  University  of  Leeds  Dr.  W.  E.  S. 
Turner  has  been  apx>ointed  professor  of  glass 
technology,  Mr.  J.  Husband  professor  of  civil 
engineering  and  Dr.  Mellanby  professor  of 
pharmacology. 


DISCUSSION   AND    CORRESPONDENCE 

thb  rescued  pur  seal  industry 
At  the  St.  Louis  fur  auction  held  on  Feb- 
ruary 2,  1920,  there  were  sold  for  the  United 


States  government  9,100  skins  of  fur  seals,  the 
net  proceeds  of  which  were  $1,182,906,  an  aver- 
age of  $140.98  per  skin. 

That  sale  marks  an  imi>ortant  period  in  the 
history  of  the  most  practical  and  financially 
responsive  wild  life  conservation  movement 
thus  far  consummated'  in  the  United  States. 
In  1911  one  of  the  stakes  set  by  the  advocates 
of  the  five-year  close  season  was  a  return  to  a 
revenue  of  at  least  "  $1,000,000  per  year,"  and 
now  it  is  no  exaggeration  to  say  that  the  re- 
sults of  the  long  close  season  that  began  in 
1912  and  ended  in  1917  have  been  everything 
that  the  close-season  advocates  claimed  that 
th^  would  be. 

The  steady  and  very  rapid  increase  in  the 
fur  seal  population  of  the  Pribilof  Islands  dur- 
ing their  five  years  of  immunity  from  com- 
mercial slaughter  is  revealed  by  the  following 
official  census  figures  as  made  by  the  United 
States  Department  of  Commerce,  and  kindly 
furnished  by  Secretary  Alexander. 


In  1912 
In  1913 
In  1914 
In  1915 
In  1916 
In  1917 
In  1918 
In  1919 


there 
there 
there 
there 
there 
there 
there 
there 


were 
were 
were 
were 
were 
were 
were 
were 


215,738 
268,305 
294,687 
363,872 
417,281 
468,692 
496,432 
530,237 


seals  of 
seals  of 
seals  of 
seals  of 
seals  of 
seals  of 
seals  of 
seals  of 


all  ages, 

all  ages, 

all  ages, 

all  ages. 

all  ages, 

all  ages, 

all  ages, 

all  ages. 


The  total  number  of  fur  seals  killed  for  their 
skins  since  the  open  season  began  have  been 
as  follows: 

In  1918  the  number  was  34,890. 
In  1919  the  number  was  27,821. 

The  prices  realized  at  the  St  Louis  fur  auc- 
tions on  the  sale  of  fur  seal  skins  are  revealed 
by  these  figures: 

In  1918  there  were  sold  8,100  ddns  for 
$375,386.  Average,  $46.34  per  skin.  In  1919 
there  were  sold  19,157  skins  for  $1,601,603. 
Average,  $78.38  per  skin.  In  1920  there  were 
sold  9,100  skins  for  $1,282,905.  Average, 
$140.98  per  skin.  If  the  average  price  of 
$140.98  at  which  the  lot  of  9,100  skins  sold  on 
February  2,  1920,  should  hold  for  the  entire 
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catch  of  27,821  skins  taken  in  1919,  the  total 
gross  reyenue  for  the  lot  would  be  $3,922,204.58. 

In  view  of  the  feverishly  advancing  prices  of 
all  kinds  of  real  fur,  the  growing  scarcity  of 
the  supply,  and  the  clamorously  insistent  de- 
mands, both  of  the  rich  and  the  poor,  there  are 
good  grounds  for  the  belief  that  very  soon  we 
will  see  good  raw  fur-seal  skins  selling  at  auc- 
tion at  an  average  price  of  $260  each.  With 
110,000,000  people  in  America  demanding 
"fur,^  the  future  of  the  trade  in  real  fur  is 
remarkably  bright — so  long  as  the  supply  lasts 
— and  Congress  may  regard  the  future  of  the 
nation's  fur  seal  industry  with  entire  com- 
placency. The  saving  of  the  fur  seal  herds  was 
a  good  investment. 

In  the  future,  when  all  other  bearers  of 
good  fur  have  been  utterly  exterminated — <is 
they  soon  will  he — ^the  protected  fur  seal 
herds  will  produce,  by  sure-and-certain  arith- 
metical progression,  a  really  vast  quantity  of 
the  finest  fur  in  the  world.  It  needs  no 
stretch  of  prophecy  to  foretell  the  annual  in- 
crement to  the  three  nations  who  now  are  so 
sensibly  preserving  the  fur  seals  of  Aladca 
from  killing  at  sea.  When  we  begin  to  take,  as 
we  formerly  did  in  the  days  of  the  fur  seal 
millions,  an  annual  catch  of  100,000  skins, 
the  importance  of  the  salvaged  fur-seal  herd 
will  be  realized.  If  we  figure  it  out  on  a 
basis  of  the  sale  of  F^ruaiy  2,  1920  at  St. 
Louis,  the  answer  is  $14,098,000  per  year,  75 
per  cent,  of  which  will  belong  to  the  United 
States. 

Under  the  terms  of  our  treaty  with  Eng- 
land and  Japan  we  are  dividing  net  proceeds 
with  those  two  x)artner  nations,  who  now  help 
us  to  preserve  the  fur  seals  when  at  sea,  on 
the  perfectly  fair  basis  of  15  per  cent,  to 
Japan,  and  10  per  cent,  to  England.  During 
the  five-year  closed  season  we  annually  paid 
to  each  of  those  two  nations  the  sum  of 
$10,000. 

In  its  habits  the  fur  seal — ^which  in  reality 
is  not  at  all  a  true  seal,  but  a  fur-coated  sea- 
lion — ^is  one  of  the  most  remarkable  of  all 
sea-going  mammals.  There  are  writers  who 
still  insist  that  fur  seals  can  be  managed  by 
man  just  as  a  farmer  manages  his  herds  of 


breeding  cattle  and  horses.  As  a  matter  of 
fact,  the  fur  seal  is  hopdiessly  wild  and  xm- 
tamable,  and  the  only  "management**  that 
man  can  bestow  upon  the  free  animal  is  in 
terms  of  slaughter.  He  can  drive  it  and  kill 
it  by  artificial  or  by  natural  selection,  but 
that  is  absolutely  alL  The  fur  seal  migrates, 
returns,  breeds  and  feeds  solely  in  accordance 
with  its  own  erratic  and  persistent  will,  and 
man's  so-called  "management"  lies  solely  in 
the  use  of  the  seal-killer's  club  and  the  skin- 
ning-knife. 

William  T.  Hornadat 
Kxw  YoBX 

SIOS-TO-SIDE  VERSUS   END-TO-END   CONJUGA- 
TION OP  CHROMOSOMES  IN  RELATION 
TO  CROSSING  OVER 

The  stonefly,  Perla  immarginata  Say,  is 
exceptionally  fitted  for  chromosome  studies  as 
it  has  only  five  pairs  (including  the  X-Y 
pair)  of  chromosomes^  each  pair  of  which  i» 
structurally  differentiated  from  all  others. 
My  observation  on  this  form  made  in  1917-18 
forced  me  to  the  conclusion  that  in  the  pro- 
phase of  the  first  spermatocytic  division 
'^  homologous  chromosomes  are  connected  to 
each  other  telo^naptically  in  the  spireme^" 
and  later  "  they  bend  toward  each  other  at  the 
synaptic  point  and  become  reunited  para- 
oynaptically  before  metaphase.''  These  con- 
clusions are  in  agreement  with  a  limited 
number  of  workers  but  are  so  opposed  to  the 
general  contention  of  the  majority  of  cytolo- 
gists  to-day  that  it  was  considered  then  un- 
profitable to  do  anything  more  than  describe 
the  process  as  observed.  This  was  done 
in  my  previous  paper  in  the  Journal  of 
Morphology,^  in  which  no  attempt  was  made 
at  theoretical  discussion  in  relation  to  certain 
genetical  evidences. 

As  so  convincingly  summarised  in  Morgan's 
recent  book,*  Mendel's  original  law — the  segre- 

iNakahara,  W.,  "A  Study  on  the  Ohromoeomes 
in  the  Spennatogenesifl  of  the  Stonefly,  Perla  im- 
marginata  Say,  with  Speeial  Beferenoe  to  the 
Question  of  Synapsis^  Jaw,  Morphol.,  Vol.  32, 
1019. 

s  Morgan,  T.  H.,  <<The  Phymoal  Basis  of  He- 
ledi^,"  1920. 
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g»tion  and  independent  aasorfcment  of  factors 
^-bas  been  shown  to  liaye  a  close  parallelism 
witb  the  actual  behavior  of  the  chromosomes. 
The  situation  is  quite  otherwise,  however,  as 
to  the  mechanism  of  crossing  over.  Morgan 
ia  right  when  he  states  that  ''while  the 
genetic  evidence  is  favorable  in  all  essentials 
to  the  theory  of  interchange  between  homolo- 
gous chromosomes,  it  must  be  confessed  tUlit 
the  cjtological  evidence  is  so  far  behind  the 
genetic  evidence  that  it  is  not  yet  possible  to 
make  a  direct  appeal  to  the  specific  mechan- 
ism of  crossing  over  on  the  basis  of  our 
cytological  knowledge  of  maturation  stage." 
Hbrgan,  however,  assumes  the  side-to-side 
oonjugation  as  a  fact.  His  analysis  of  data 
on  paraaynapsis  leads  him  to  the  conclusion 
that  the  early  thin  thread  stage  is  most  favor- 
able for  crossing  over  to  take  placa  End-to- 
end  oonjugation,  or  telo^ynapsis,  according  to 
Morgan^  ''would  have  serious  consequence 
for  genetice  .  .  .  ,  f or  while  side-to-side  union 
offers  an  opportunity  for  interchange  between 
the  paternal  and  maternal  members  of  a  pair, 
no  suoh  interchange  could  be  postulated  if 
ond-to-end  conjugation  took  place." 

It  is  the  purpose  of  the  present  note  to 
emphasise  that  the  process  of  end-to-end  con- 
jugation,  at  least  as  described  by  Nothnagel* 
for  a  botanical  object^  and  by  myself^  for  a 
■oological  one,  does  offer  an  opportunity  for 
Grossing  over  to  take  place,  contrary  to 
Morgan's  statement.  End-to-end  oonjugation 
simply  restricts  the  stage  in  which  such  an 
opportunity  is  offered.  This  can  be  readily 
seen  from  the  works  of  the  above-mentioned 
authors,  who  describe  essentially  the  follow- 
ing process: 

A  seiMurate  loop  or  segment  of  double 
spireme,  whatever  the  nature  of  its  duality 
may  be,  gradually  bends  and  halves  of  the 
loop  come  to  lie  dosely  side  by  sida  In  the 
tetrad  thus  formed  there  are  four  longitudinal 
strands  or  threads. 

It  will  be  seen,  then,  by  tdo^napeis,  an 
opportunity  is  offered  for  interchange  between 

•  N<ythiiagel,  M.,  ''Bedootion  IMviflton  in  the 
PoBcn  Mother  Oelki  of  AUkm  trioocevm/'  Boi. 
Gat.,  Vol  61,  1916. 


chromosomes  at  the  thidc  thread  stage,  but  at 
this  stage  only,  in  the  manner  originally  sug- 
gested   by    Janssen^    in    his    chiasma    type 

It  must  be  remembered  that  the  condition 
of  the  chromatin  threads  at  the  early  stage 
when  the  double  spireme  develops  is  extremely 
difficult  to  study  minutdy  and  accurately  with 
the  method  and  apparatus  at  our  command. 
Under  such  circumstances,  any  inclination  on 
the  part  of  the  observer  will  have  a  consider- 
able influence  on  the  interpretation.  If  one 
is  so  disposed,  he  may  consider  the  condition 
of  the  threads  as  representing  the  process  of 
pairing  up.  Dual  threads  develop  out  of 
reticuliun  at  this  stagey  and  that  was  all  I 
could  be  sure  ol  There  was  certainly  no 
observable  evidence  of  the  process  of  pairing 
up  of  two  simple  threads  at  least  in  the  stone- 
fly  I  studied. 

On  the  contrary,  the  formation  of  a  tetrad 
or  ring  by  the  bending  of  a  loop  of  double 
spireme,  which  appear  in  haploid  number  is 
a  clearly  demonstrable  fact  It  is  from  this 
ground  that  I  interpret  the  haploid  as  being 
composed  of  two  homologous  chromosomes 
jointed  up  end-to-end,  and  its  duality  as  in- 
dicating primary  splitting.  No  one  has  ever 
seen  two  chromosomes  actually  coming  into 
conjugation,  but  the  subsequent  bending,  re- 
conjugation  in  side-to-side  position,  and  the 
ultimate  segregation  at  metaphase^  of  the 
halves  of  the  loop  is  explicable  only  under  the 
assumption  that  two  chromosomes  were  united 
end-to-end  in  the  loop. 

Whether  I  am  right  in  this  interpretation 
or  not  will  be  decided  by  future  studies — ^per- 
haps in  very  near  future.  Detailed  compari- 
son of  the  premeiotic  stage  with  the  prophase 
of  somatic  mitosis  would  throw  some  light  on 
the  situation.  Also,  a  careful  re-examination 
of  forms  (Orthoptera,  for  instance),  in  which 
paraaynapsis  is  customarily  claimed  to  occur, 
with  special  reference  to  the  haploid  loops  in 
the  thick  thread  stage  would  help  settle  the 
question.    Possibility  no  doubt  exists  that  the 

«Jaii88en,  F.  A^  ''La  th6ori«  de  la  chiasma^ 
tjpie.      Noavelle    iaterpv^tatioii    dee    dntees    ds 
matoratian,''  La  CeUiOe,  T.  25,  1900. 
theory. 
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prooess  may  be  different  in  different  organismB, 
but  I  consider  it  rather  improbable  in  yiew  of 
the  fact  that  both  para-  and  telosynapea  haye 
been  described  for  different  gronps  of  plants 
and  animals,  and  especially  since  certain  ^  evi- 
dences''  involved  in  the  argument  are  not 
easily  observabla 

Summing  up:  contrary  to  the  general  be- 
lief, so-called  end-to-end  conjugation  does 
offer  an  opportunity  for  interchange  between 
chromosomes  at  the  late  thidc  thread  stage  in 
the  prophase  of  maturation  division,  but  at 
this  stage  only.  If  telo^napsis  is  a  universal 
phenomenon,  it  would  seem  that  crossing  over 
must  take  place  at  the  stage  here  specified. 
Of  course,  no  morphological  evidence  has  yet 
been  produced  for  crossing  over,  and  the  most 
that  can  be  said  ^m  the  present  cytological 
data  is  that  such  an  interchange  is  not  im- 
possible at  a  certain  stage  in  the  muturation 
division. 

Waro  Nasahuu 

dbstruction  op  z008porb8  of  plant 
disease  oroanislfs  by  natural 

SNElflBS 

Ik  making  some  motionrpicture  photomi- 
crographs of  the  liberation  of  zoospores  from 
the  sporangia  of  Phyaoderma  zecB  maydis 
(see  Tisdale,  Jr.  Agr.  Res.,  VoL  16,  p.  187, 
1919)  the  author  observed  destruction  of  the 
zoospores  by  certain  animalcules  which  are 
commonly  found  in  decaying  vegetable  mate- 
rial No  reference  has  been  found  regarding 
the  importance  of  these  natural  enemies  of 
the  plant  diseases  which  are  disseminated  by 
jBoospores. 

The  number  of  zoospores  swallowed  by  one 
rotifer  (Prodles  sp.)  is  remarkable.  When 
the  animalcules  are  abundant  there  is  a 
speedy  disappearance  of  the  zoospores.  One 
infusorian  (Keronia  sp.)  was  observed  to 
devour  a  perfect  stream  of  the  zoospores  of 
Phy$oderma,  at  the  same  time  increasing  in 
size  until  it  became  gorged  almost  beyond 
recognition. 

In  active  cultures  one  may  see  a  fidd 
in  the  microscope  filled  with  millions  of 
zoospores  swimming  about    In  a  few  hours 


larg<e  numbers  of  these  have  been  devoured 
by  the  animalcules,  which  rapidly  increase 
in  numbers.  A  few  hours  after  this  one  then 
sees  these  same  protoplasm  constitu^its  swim- 
ming about  not  as  zoospores  but  as  animal- 
cules. The  process  of  change  is  so  rapid  it 
makes  one  wonder  if  there  is  always  cleavage 
of  the  proteins  and  resynthesis  or  whether 
there  may  not  be  some  shorter  method  of 
assimilation  especially  in  the  unicellar  organ- 
isms in  which  the  cytoplasms  of  the  in- 
fusorian and  the  zoospore  ingested  are  in  such 
intimate  contact. 

In  starting  from  dry  matmal  collected 
from  cornstalks  infested  with  Phyioderma, 
the  animalcules  appear  first  and  are  on  hand 
for  each  crop  of  zoospores. 

It  would  be  desirable  to  determine  just  how 
important  such  animalcules  are  as  natural 
enanies  of  those  plant  diseases  which  are 
disseminated  by  zoospores.  Also  we  should 
collect  data  to  determine  if  the  destruction 
of  the  soil  animalcules  by  excessive  liming 
may  not  be  correlated  with  epidemics  of  these 
diseases. 

R  B.  Harvey 

U.  8.  Department  or  A<»iicui/i*oee 


THE  JOURNAL  OF  MORPHOLOGY 

At  its  annual  meeting  in  St  Louis,  the 
American  Society  of  Zoologists  voted  to  ac- 
cept the  proposition  made  by  Dr.  M.  J.  Green- 
man,  of  the  Wistar  Institute^  that  in  the  fu- 
ture the  society  should  assume  control  of  the 
scientific  iwlicy  of  the  Journal  of  Morphology 
and  elect  the  editorial  board,  while  the  Wistar 
Institute  retained  control  of  the  financial  man- 
agement of  the  joumaL 

A  committee  composed  of  H.  H.  Metcal^ 
Oaswell  Grave  and  W.  E.  Castle  was  ai^inted 
to  initiate  a  scientific  policy;  to  nominate  an 
editorial  board;  to  consult  with  the  advisory 
board  of  the  Wistar  Institute  and  to  refer  its 
recommendations  for  final  decision  to  the  exec- 
utive committee  of  the  society. 

This  committee  on  publication  and  the  exec- 
utive committee  and  the  Wistar  Institute  have 
agreed  to  the  following  action  which  accord- 
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in^ly  forms  the  basis  for  the  ooox>eration  be- 
tween the  American  Society  of  Zoologists  and 
the  Wistar  Institute  regarding  the  Journal  of 
Morphology.  The  full  report  of  the  committee 
wiU  be  piiblished  in  tjie  proceedings  of  the 
1920  meeting  of  the  society,  but  on  account  of 
the  general  interest  the  following  summary  is 
presented  at  diis  time: 

I.  That  there  be  elected  a  managing  editor  of 
The  Journal  of  Morphology  to  serve  for  a  period 
of  five  years  and  that  he  be  eligible  for  reelection 
at  tiie  expiration  of  his  period  of  service. 

n.  That  there  be  elected  nine  associate  ediftors 
of  The  Journal  of  Morphology;  three  to  serve  until 
January  1,  1922;  three  to  serve  until  January  1, 
1923;  and  three  to  serve  until  January  1,  1924. 

That  beginning  with  the  annual  meeting  of  the 
society  at  the  end  of  the  year  1921,  and  annually 
thereafter,  there  be  elected  by  the  society  upon 
nomination,  by  the  same  method  as  is  provided 
for  the  ncBuination  of  other  oflcers,  three  asso- 
edate  editors  to  serve  for  three  years  to  take  the 
places  of  the  three  retiring  associate  editors. 
That  before  making  nomination  of  such  associate 
editors,  the  nominating  committee  shall  consult 
the  board  of  editors  of  The  Jowmal  of  UorphoU' 
ogy  and  also  the  director  of  the  Wistar  Institute 
and  through  him  the  Board  of  Advisers  of  this 
institute. 

This  is  suggested  as  a  matter  of  courtesy  to  the 
institute,  not  as  a  matter  of  necessity,  for  the 
election  of  the  editors  of  this  journal  shaU  lie 
with  the  society. 

That  a  retiring  associate  editor  shall  not  be 
eligible  for  reelection  until  after  the  expiration 
of  one  year  subsequent  to  his  retirement. 

m.  That  the  three  incoming  associate  editors 
be  constituted  a  consulting  conmiittee  to  visit  the 
Wistar  Institute  at  its  invitation  and  expense,  to 
serve  as  a  means  of  cooperation  between  the  two 
organizations. 

IV.  That  the  board  of  editors  make  annual  re- 
port to  the  society  upon  The  Jowmal  of  Morphol- 
ogy and  any  matters  of  pofblication  that  they  may 
wish  to  include. 

Y.  That  the  consulting  conunittee,  or  any  of 
its  members,  if  they  desire  to  do  so,  may  report 
any  year  to  the  society  any  suggestions  or  recom- 
mendations growing  out  of  their  visit  to  and  con- 
saltations  with  the  Wistar  Institute. 

VI.  That  Professor  G.  E.  McClung  be  elected 
managing  editor  of  The  Journal  of  Morphology, 


Vn.  That  associate  editors  be  elected  as  fol- 
lows: 

1.  To  serve  until  January  1,  1922: 

Professor  Gary  N.  Oalkins. 
Professor  J.  S.  Eangsley. 
Professor  William  Patton. 

2.  To  serve  until  January  1,  1923: 

Professor  E.  G.  Ck)nklin. 
Professor  M.  P.  Guyer. 
Professor  W.  M.  Wheeler. 

3.  To  serve  until  January  1,  1924: 

Professor  0.  A.  Kof oid. 
Professor  F.  B.  Ldllie. 
Professor  J.  T.  Patterson. 

Vin.  That  matters  of  editorial  policy  and 
method,  not  covered  by  the  present  report,  be  left 
to  the  board  of  editors,  subject  of  course  to  any 
action  of  the  society. 

It  may  be  well  to  state  that  no  fundamental 
changes  in  the  characte^r  or  conduct  of  The 
Journal  of  Morphology  are  contemplated. 

W.  0.  Allee, 
Secretary-Treasurer 


SPECIAL  ARTICLES 

A   SIMPLIFIED   NON-ABSORBINQ  MOUNTING 
FOR  POROUS  PORCELAIN  ATMOMBTER8 

Since  the  introduction  of  porous-porcelain 
atmometers^  into  general  use  among  physiol- 
ogists, ecologists  and  agricultural  experiment- 
ers, it  has  been  realized  that  one  of  the  most 
important  details  of  the  operation  of  these 
instruments  in  the  open  depends  upon  the 
fact  that  the  porous,  water-imbibed  surface 
absorbs  water  during  rains  unless  special  pre- 
cautions are  adopted  to  prevent  this. 
Mounted  on  a  simple  tube,  as  for  laboratory 
use,  these  instruments  always  give  negative 
readings  for  periods  of  rapid  precipitation. 
At  the  end  of  a  rainy  day  the  reading  may  be 
considerably  smaller  than  it  should  be  to  rep- 
resent merely  the  summation  of  all  incre- 

iLdvingston,  B.  E.,  ''The  Belation  of  Desert 
Plants  to  Soil  Moisture  and  to  Evaporation, ' '  Car- 
negie Inst.  Washington  Publ.  50,  1906.  Idem,  "A 
Simple  Atmometer,"  Soixngx,  28:  dl9-n320,  1908. 
Idem,  ''Atmometry  and  the  Porous-cup  Atmom- 
eter,"  FUmt  World,  18:  21-30,  51-74,  9(^111, 
143-149, 1915.  Other  references  are  given  in  these 
papers. 
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ments  of  water-loss  by  ev^aporatioii.  The 
reading  may  be  nil  or  even  negative  (entrance 
of  water  into  the  reservoir),  in  spite  of  the 
actual  evaporation  of  significant  amounts  of 
water  from  the  instrument  during  the  periods 
between  showers. 

It  is  not  feasible  to  correct  for  these  errors 
of  water  absorption,  but  the  difficulty  has 
long  been  practically  overcome  by  the  em- 
ployment of  a  rain-correcting,  or  non-absorb- 
ing, mounting  for  this  kind  of  atmometer 
when  operated  in  the  open  during  rainy 
weather.^  All  the  non-absorbing  mountings 
thus  far  suggested  depend  upon  a  mercury 
valve  that  allows  water  to  pass  through  the 
tube  freely  in  the  upward  direction,  but 
practically  prevents  movement  downward.  As 
soon  as  liquid  water  is  deposited  on  the 
exposed  porous  surface  the  surface  automatic- 
ally becomes  virtually  impervious  to  water 
from  without,  and  the  precipitation  water 
runs  ofp  from  the  instrument  as  though  it 
were  glazed.  When  the  rain  ceases  the  valve 
reverses  and  evaporation  soon  begins  to  be 
registered  as  water-loss  from  the  reservoir. 
Various  types  of  mercury-valve  mounting 
have  been  described,  but  the  Shive  form  has 
been  most  generally  used.  All  these  non- 
absorbing  mountings  are  relatively  expensive^ 
and  the  least  expensive  one  (Johnston's)  in- 
volves the  use  of  rubber  and  requires  special 
care  in  the  installing  of  the  instrument. 

A  much  simpler  form  of  moimting  than 
any  hitherto  sugested  has  recently  been  tested 
in  the  Laboratory  of  Plant  Physiology  of  the 
Johns  Hopkins  University.  The  purpose  of 
this  paper  is  to  place  the  new  modification  in 
the  hands  of  those  who  are  interested  in 
atmometry,  so  as  to  save  them  the  expense 
and  troubles  of  the  more  complicated  moimt- 
ings. 

» Liyingston,  B.  E.,  ''A  Bain-correcting  Atmom- 
eter for  Ecological  Infftrmnentation, "  Tl/mi 
World,  13:  79-82, 1910.  Harvey,  E.  M.,  ''The  Ac- 
tion of  the  Bain-correcting  Atmometer,''  Plant 
World,  16:  89-93,  1913.  Shive,  J.  W.,  "An  Im- 
proved  Non-abeoibing  Porous-cup  Atmometer," 
Flant  World,  18:  7-10,  1915.  Johnston,  E.  S.,  ''A 
Simple  Non-absorbing  Atmometer  Mounting," 
Plcmt  World,  21:  257-260,  1918. 


The  new  mounting  is  very  simple.  The 
porous-porcelain  piece  is  mounted  in  the 
usual  way,  by  means  of  a  rubber  stopper,  on 
the  upper  end  of  a  glass  tube  of  suitable 
length  and  having  a  bore  of  about  6  or  7 
nmL  This  tube  bears  a  second  rubber  (or 
cork)  stopper  somewhat  below  the  firsts  which 
fits  the  mouth  of  the  reservoir  bottle  and 
closes  it  completely  as  far  as  entrance  of  rain- 
water is  concerned.  The  reservoir  stopper  is 
not  slotted  to  aUow  air  entrance  to  the  reser- 
voir, but  access  of  air  to  the  interior  is 
allowed  through  a  short,  inverted-U-shaped 
glass  tube,  one  arm  of  which  is  longer  and 
penetrates  just  through  the  reservoir  stopper 
from  without,  while  the  other  arm  is  shorter, 
is  directed  downward  and  terminates  a  few 
millimeters  above  the  upper  surface  of  the 
stopper.  This  IJ-tube  may  be  very  small  and 
its  end  may  be  loosely  plugged  with  glass 
wool  to  exclude  insects,  etc  A  water-proof 
apron  over  the  top  of  the  reservoir  may  be 
employed  (Livingston,  1908),  or  other  devices 
to  allow  air  entrance  and  to  exclude  rain 
water  may  be  used. 

Thus  far  we  have  an  dbsorhing  mounting, 
suitable  only  for  indoor  operation  or  for 
periods  without  precipitation.  But  a  very 
simple  and  efficient  mercury  valve  is  in- 
serted in  the  upper  end  of  the  straight 
tube,  as  follows.  A  tightly  rolled  plug  of 
glass  wool  (about  1  cm.  long)  is  inserted  in 
the  upper  end  of  the  tube,  the  outer  end  of 
the  plug  is  cut  off  so  as  to  have  a  flat  surface, 
and  it  is  pushed  into  the  tube  until  its  upper 
end  is  about  2  cm.  from  the  top  of  the  tubeu 
Next,  a  small  amoimt  of  mercury  is  placed 
in  the  tube  above  the  plug  (the  mercury 
column  being  5-8  nun.  high)  and  another 
plug  of  like  nature  is  inserted  above  the 
mercury.  The  mercury  is  imprisoned  between 
the  two  plugs  and  can  not  escape,  in  what- 
ever position  the  tube  is  placed. 

To  install  the  instrument,  the  tube  is  in- 
verted and  the  end  bearing  the  valve  is  in- 
serted in  distilled  water  while  suction  is  ap- 
plied at  the  other  end.  Water  enters  freely 
through  the  valve  and  the  tube  is  nearly 
filled  in  this  way.    Then  the  porous-porcelain 
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piece  (cylinder,  sphere  or  Bellani  plate)  is 
filled  with  distilled  water  and  the  tube  is  set 
into  the  porcelain  piece,  with  the  rubber  stop- 
per pressed  firmly  into  the  neck.  The  tube  is 
next  completely  filled  with  distilled  water,  by 
pouring  from  the  reservoir  bottle  (previously 
filled),  and  then  it  and  the  porcelain  piece  to- 
gether are  quickly  inverted  and  the  free 
end  of  the  tube  is  inserted  into  the  reservoir 
in  the  usual  manner,  the  second  stopper 
closing  the  reservoir. 

With  the  arrangement  here  described  water 
does  not  pass  downward  through  the  valve, 
but  it  readily  passes  upward,  keeping  the 
evaporating  surface  supplied.  This  moimting 
ajypears  to  operate  perfectly,  just  as  well  as 
do  the  more  complicated  forms,  it  is  more 
easily  installed  than  they,  it  is  easily  con- 
structed and  the  materials  are  inexpensive 
and  readily  obtainable. 

Burton  E.  Livingston, 
Frank  Thonb 
Thx  Johns  Hopkins  Univebsitt 


THE  IOWA  ACADEMY  OP  SCIENCE 

Thx  thirty-fourth  axmual  flession  of  the  Iowa 
Academy  of  Sdenee  was  held  in  Physics  Hall  of 
the  atarte  University  at  Iowa  Qitj  on  AprO  23  and 
C4.  At  the  opening  session  on  Friday  afternoon, 
the  twenty-third,  the  memorial  portrait  of  the  late 
Dr.  Samuel  Oalvin,  formerly  head  of  the  depart- 
ment of  geology  at  the  state  university  and  state 
geologist,  iras  unveiled  and  presented  by  the  Acad- 
emy to  the  State  Historical  Department  at  Dei 
Koines.  President  Stephens  then  delivered  his  ad- 
dress on  ''The  Taxonomic  Unit." 

After  the  reading  of  piapevB  the  academy  ad- 
journed to  see  the  moving  pictures  showing  the 
University  Barbados- Antigua  Expedition  of  1918 
and  also  those  showing  the  development  of  the 
potato  disease  known  as  ''Leak"  by  the  fungus 
Fffthiwrn  DeBaryanwn,  Owing  to  the  fulness  of 
the  program  it  wae  necessary  to  hold  a  short  set- 
i^on  after  the  group  dinners,  following  which 
President  Jessup,  of  the  university,  and  Mrs.  Je»- 
•np  received  the  visiting  members  at  their  home. 

Section  meetings  were  held  on  Saturday  forenoon 
and  ait  the  succeeding  business  seeiAon  the  follow* 
tng  officers  were  ehoeen  for  tiie  coming  year:  Presi' 
dent,   Nicholas   Enighl^,   Oomell   Oollege,   Mount 


Vernon;  Firtt  Vioe-prendeni,  D.  W.  Mwehouse, 
Drake  University,  Des  Moines;  Second  Vioe-preei' 
dent,  B.  B.  WyEe,  State  University,  Iowa  Oi^; 
Beoretary,  James  H.  Leee,  Iowa  Geological  Survey, 
Des  Moines;  Treaewer,  A.  O.  Thomas,  State  Uni- 
versity,  Iowa  dty. 

The  academy  ratified  the  action  of  its  executive 
committee  in  accepting  affiliation  with  the  Ameri- 
can Association  for  the  Advancement  of  Science, 
which  action  bad  been  taken  soon  after  the  meeting 
of  the  association  in  St.  Louis.  The  eomi^tution 
was  amended  to  provide  for  the  collection  of  duet 
of  the  association  by  the  treasurer  of  the  academy 
at  the  same  time  as  the  academy  dues,  and  also  to 
provide  for  the  ibeginning  of  the  fiscal  year  on  Oc- 
tober 1.  Also  an  amendment  was  passed  pro- 
viding for  the  seleotion  by  the  academy  of  a  rep- 
resentative on  the  council  of  the  American  Asso- 
ciation for  the  Advancement  of  Science. 

The  Iowa  sections  of  tiie  American  Chemical 
Society  and  the  Mathematioal  Association  of  Amer- 
ica held  their  meetinge  in  conjunction  with  the 
academy. 

TITLI8  or  PAPXRS 

Botany 
The  treatment  of  certain  seed-carried  diseases:  Gxrr 

Wi8T  Wilson. 

This  paper  deals  with  work  on  cotton  diseases 
conducted  by  the  author  and  associates  at  the 
Soirth  OaroMna  Experiment  Station.  Cotton  an- 
thraenose  is  the  most  important  disease  of  field 
crops  in  the  southeastern  states,  comparing  favor- 
albly  with  the  wheat  rust  in  the  Mississippi  valley. 
The  author  and  his  associates  have  perfected  a 
method  of  treating  the  seed  which  is  practicable 
on  a  commercial  scale  and  which  bids  fair  to  be 
of  considerable  value  in  tiie  treatment  of  seed  car- 
ried diseases  of  other  crops. 

Some   noteworthy   %urediauies    and    ustUaginales: 

Gut  Wist  Wilson. 
Notes  on  apogamous  LiguUflorm:   Batmond  A. 

Pbxnoh. 
Some  aspects  of  the  plant  ecology  of  certain  Kan- 

sas  sand  hiUs:  Fbxd  W.  Emxbson. 

The  sand  hills  studied  lie  in  south-central  Kan- 
sas along  Arkansas  river  between  Wichita  and 
Hutchinson.  Dense  vegetation  holds  the  sand 
stable  wherever  man  permits;  burning,  dose  grac- 
ing and  attempts  to  plant  farm  crops  have  re- 
moved natural  vegetation  from  considerable  areas 
not  only  maldng  them  useless  but  threatening 
neighboring  farm  lands  w^h  being  covered  with 
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bloiwing  fland.  All  degrees  of  reclamation  bj  in- 
^ttdincT  vegetation  are  found.  The  typee  and  diar- 
aoterietics  of  the  plants  are  noted  and  shoit  lists 
of  the  more  important  plants  found  at  the  various 
stages  are  given. 
Notes  im  tome  Rooky  Mountain  plante,  dhiefiy  of 

the  Arapahoe  mountaMs:  L.  H.  Pammxl  and 

B.  L  Obatty. 
Fwrther  notes  on  the  germinaiion  of  some  trees  and 

shrubs  and  thevr  juvenile  forms:  L.  H.  Pammil 

AND  OhABLOTTB  M.  KINO. 

On  the  occurrence  of  the  giant  puff  ball:  Hasbt 

M.  ElLLT. 

The  disintegration  of  certain  intracellular  bodies: 

OUTTOBLD  H.  FaSB. 

The  teaching  of  plant  pathology:  W.  H.  Davis. 
Flant  tumors:  Hinbt  Albert. 
The  vegetation  of  Cape  Blanco:  Mobton  E.  Pbok. 
The  major  vegetation  of  Lake  Okoboji:  Bobbbt  B. 

Wtui. 
Some  Alaska  fungi:  J.  P.  Anderson. 
The  genus  Ceanothus  in  Iowa:  B.  Shimsk. 
Querous  lyrata  Walter  in  Iowa:  B.  Shimsk. 
Seasonal  variations  in  their  relation  to  ecological 

field  observations:  B.  Shimek. 
Notes  on  the  distribution  of  midsummer  bee  plants 

in  the  Mississippi  gone  of  Clayton  county:  Ada 

Haydsn. 
The  growth  of  foliage  leaves:  Bebtl  Taylor. 
Comparison  of  the  absorption  occurring  in  com 

stalk  tisstie  and  in  prepared  bicoUoids:  L.  E. 

YoouM  AND  A.  L.  Bakkx. 
Mechanical  preparation  of  sweet  com  pericarp: 

B.  A.  BuDNiOK  AND  A.  L.  Bakkx. 
The  OrchidacecB  of  Nebraska:  T.  J.  Fttzpatriok. 
The  influence  of  forest  areas  in  non-forest  regions 

upon  evaporation,  soU  moisture  and  movement 

of  ground  water:  I.  Bode. 

The  paper  includes  the  results  of  a  series  of  stud- 
ies oarried  on  in  the  northeastern  part  of  Iowa  dur- 
ing the  summer  of  1919.  The  work  covers  a  com- 
parison of  the  evaporation  and  soil  moisture 
conditions  obtaining  on  forested  and  non-forested 
sites,  and  the  influence  that  forested  areas  have 
as  to  the  checking  of  runoff,  the  absorption  of 
moisture  in  the  soil  and  the  response  of  various 
soils  at  vardous  de|]ths  to  precipitation.  The  re- 
sults and  conclusions  bring  out  some  very  interest- 
ing faots  relative  to  the  economic  values  of  forest 
areas  of  a  state  like  Iowa  in  conserving  soil  mois- 


ture, checking  evapomtion  and  regulating  the  flow 
of  smaller  streams  throughout  the  state. 

Chemistry 
Simplified  eledrotitration  and  its  use  in  determin- 
ing the  iodine  ion:  W.  8.  Hxndrixson. 
An  examination  of  rain  and  snow  precipitations: 
J.  E.  Trdbsohmann  and  Nicholas  E^nioht. 
The    precipitations    covering    a    period    of    8) 
months,  from  October  1,  1918,  to  June  15,  1919, 
were  examined.     The  samples  were  collected  «n 
gmnite  pans  20  inches  in  diameter,  on  an  open  spot 
near  the  center  of  the  village  of  Mount  Yemon, 
Iowa.     The  nitrogen  in  the  free  and  albuminoid 
ammonia,  nitiates  and  nitrites  was  determined. 
Most  of  the  winter  pfocipitations  contained  sul^ 
phates,  probablj  resulting  from  the  combustion  of 
coal.    A  few  analyses  showed  a  trace  of  phosphate. 
AU  the  rain  and  snow  contains  a  constant  amount 
of  chlorine,  probably  carried  in  the  winds  from  the 
Atlantic. 
An  apparatus  for  determining  solubilities  up  to 

the  critical  temperature:  P.  A.  Bond. 
The  nitration  of  halogenated  phenols:  L.  Ofarlis 

Baiford. 
Vacuum  tube  cirouits  as  a  source  of  power  for  con- 
ductivity measurements:  H.  A.  Gbauqxjb. 
The  free  energy  of  dilution  and  the  activity  of  the 
ions  of  sodium  bromide:  J.  N.  Pearre  and  H. 
B.  Hart 

Geology 
Iowa  terrenes  compared  with  those  of  adjoining 
states:  Charles  Ketis. 

Since  geologic  phenomena  are  not  restricted  bj 
political  boundaries  many  of  the  missing  leaves  of 
Iowa's  earth-history  are  found  dearly  imprinted  in 
contiguous  states.  But  it  is  diiflcult  to  make  very 
dose  comparisons  because  of  the  diverse  condi- 
tions and  the  varied  some  under  wiiieh  the  terranal 
schemes  are  constructed.  By  reducing  to  a  stand- 
ard the  geological  sections  of  our  state  and  those 
of  surrounding  states  a  dassiflcatory  plan  is  ef- 
fected which,  although  perfectly  elastic,  permits 
exact  stratigraphic  parallelism  to  be  instituted. 

Belated    survival    of    Wemerian    nomenoiatttre : 

Charles  EIstes. 

Galena  as  denominating  a  notable  Ordovidc  dolo- 
mite is  not  a  geographic  name,  as  is  so  often  sup- 
posed. James  Hall,  who  proposed  the  term,  de- 
rived it  directly  from  the  chief  mineral  content  of 
the  f  oimation.  In  usin^^  the  title  this  anthor 
manifestly  modified  Featherstonough's  earlier  name 
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''Galeniferoufl  Lunefltone/'  whicfh  in  tam  was  an 
alteration  of  Schoolcraft's  nsage  of  ''Metallifer- 
01M  Idmeetone." 

lU€Aifiea^ion  of  Iowa's  Camhrio  section:  Charles 

KXTXS. 

B«eent  critical  inspection  of  tbe  type  localities 
of  the  OamTbric  f  ormatioiis  of  the  upper  Mississippi 
basin  indicates  that  there  are  grave  misinterpretar 
tions  of  stratigraphic  soeceseion.  Thus,  some 
well-known  f  ormational  titles  ibecome  synonTms  and 
pass  out  of  use;  several  names  are  new;  and  a 
nimafber  of  snbstitntions  appear.  Exact  paralleliBm 
of  the  upper  Mississippi  Basin  section  and  that  of 
the  Oxaria  is  thus  satisfactorily  permitted. 

The  vse  of  the  terms  flint  and  chert:  W.  S.  Glock. 
Common  usage  of  these  terms  may  leave  such  an 
uncertainty  that  a  word  dare  not  be  employed 
where  scientific  aocoraey  is  desired.  Por  example, 
H  is  a  common  habit  to  call  any  form  of  quartz 
interbedded  with  iron  ore  "chert"  £or  want  of 
knowledge  of  the  nature  of  the  quartz  and  of  the 
meaning  of  the  term  employed.  Detailed  refer- 
ence to  the  standard  English  and  American  text- 
books on  geology  and  mineralogy  substantiates  the 
confusion  which  exists  and  which  is  presented 
therein  for  the  instruction  of  the  reader.  Neither 
chert  nor  flint  should  be  a  provoking  ''catch-all"; 
fondamentallj  they  are  good  terms  whose  use  is 
justified  only  where  exactness  is  implied. 

The  fauna  of   the  Independence   Shale:   A.   O. 

Thomas. 

This  interestiiig  fauna,  first  reported  by  Dr. 
Oalvin  over  fort7  jears  ago  from  a  very  limited 
sxposure,  has  recently  become  better  known  due 
to  the  discovery  of  several  fosailiferous  outcrops 
of  the  diale  as  reported  before  the  academy  a  year 
ago.  Among  the  additions  to  the  fauna  is  a  spe- 
siss  of  the  crinoid  Arthraoantha,  hitherto  known 
only  from  the  Devonian  of  the  region  of  Lake  On- 
tario. There  is  also  a  species  of  SpiHfer  akin  to 
B,  disjwnetus,  a  new  Chonetes,  and  a  fine  specimen 
of  Hypothyridvna  cuhoides.  A  few  of  the  species 
of  the  Independence  shale  recur  in  the  lime  Creek 
shale  at  the  top  of  the  Iowa  Devonian  but  none  of 
the  forms  just  mentioned  are  known  to  occur  in 
the  later  formation. 

Nortonedhifn/as,   a  Devonian   sea  wrchin:    A.   O. 

Thomas. 

This  is  a  highly  specialized  genus  known  only 
from  dissociated  plates,  spines,  and  parts  of  the 
lantern.  The  test  of  the  living  animal  was  doubt- 
less very  flexible  and  was  well  protected  by  the 


covering  afforded  by  the  broadly  expanded  distal 
ends  of  the  spines  as  in  modem  Colohocentroius. 
Two  other  genera  of  echinoids  also  fk>und  in  the 
Lime  Creek  shales  will  be  bzdefly  discussed. 

The  corals  of  the  Kophiwton  stage,  Iowa  Silurian: 

A.  O.  Thomas  and  Beryl  Taylor. 

The  Iowa  Silurian  affords  a  rich  and  interesting 
assemblage  of  corals  miost  of  which  are  highly 
silicified.  The  Oalvin  OoUectioiis  from  the.  typical 
localities  together  with  those  made  by  various  field 
classes  and  by  the  writers,  furnish  a  large  series 
in  which  some  of  the  genera  are  very  weH  repre- 
sented. Strombodes,  for  example,  has  no  less  than 
ten  species,  Fa/vosites,  seven,  Zaphrentis,  six,  and 
HelioUtes,  four.  The  reefs  furnish  upwards  of 
seventy  species,  many  of  which  are  new. 

Jlie  oonservcttion  of  underground  water:  Jamis  H. 

Less. 

The  paper  discusses  the  importance  of  water,  its 
souree  and  distribution,  its  relation  to  the  rock 
strata  and  its  use  by  plants.  The  need  for  better 
conservation  is  emphasized  and  the  effect  of  popu- 
lation increase  and  of  agriculture  is  discussed. 
Certain   post-Fliooene   deposits   in  Missouri:   B. 

SmMXK. 
On  the  occurrence  of  charcoai  in  an  iiUerglaoiai 

peat  hed  in  Union  county:  Balph  W.  Ohanxt. 
A  sink  hole  in  northeast  Iowa:  E.  J.  Oablx. 
A  note  on  the  progress  of  investigation  of  the 

lowan-Wisconsin  herder:  E.  J.  Cable. 
A  field  of  esJeers  in  Iowa:  John  E.  Smith. 
The   content  of  agricultural  geology:   John  E. 

Smith. 
The  Palisades  of  the  Cedar:  Wm.  H.  Norton. 
A  comparison  of  the  NehrasTcan  drift  with  the 

Kofnsan  drift:  George  P.  Kay. 

Thysics 

The  HaXl  effect  and  the  specific  resistance  of  iM/n 
silver  films:  G.  B.  Wait. 

The  dependence  of  the  resistance  of  silver  films 
upon  the  method  of  deposition:  G.  B.  Wait. 

On  the  dynamics  of  an  airplane  loop:  L.  P.  Snso. 

A  new  high  frequency  tone  generator:  C.  W.  Hew- 
lett. 

The  perception  of  binaural  phase  difference  not 
caused  by  an  intensity  effect:  G.  W.  Stewart. 

The  frequency  limits  of  the  binaural  phase  differ- 
ence and  intensity  effects:  G.  W.  Stewart. 

Note  on  the  principle  of  similitude:  I.  Maizush. 
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A  table  of  the  total  numher  of  gtrohoaoopio  veloc- 
ity curves  for  any  of  the  natural  nwnttera  from 
1  to  600  vncHiuawe  taken  as  a  limiting  value  of 
n  and  m:  L.  E.  Dodd. 

On  finding  the  equation  of  the  characteristic  hlacTc- 
ening  curve  of  a  photographic  plate:  P.  8.  Hkl- 

MIOK. 

The  overtones  of  air  columns:  L.  B.  Spinnet. 
f^  stereoscope  in  teaching  physics  and  geometry: 

LxBoT  D.  Weld. 

The  stereoscope  has  ueoallj  been  eonsidered  a 
mere  toy.  In  tfiis  paper,  however,  is  given  a 
method  whereby  stereoscopic  drawings  of  any 
simple  figure  in  space  can  be  easily  prepared  and 
duplicated  for  use  in  the  study  of  any  subject  re- 
quiring three-dimeneioaal  figures,  such  as  solid 
geometry,  crystal  structure,  analytic  mechanics, 
optics,  etc. 

Psychology 

Symposium:  Some  Besufts  of  Current  Besearch  in 
the  Psychological  Laboratory  of  the  State  Uni- 
versity.   Introduced  by  0.  E.  Seashore. 

The  talent  survey  in  our  music  school:  Esther 
Allen  Oaw. 

The  Iowa  pitch  range  audiometer:  C.  0.  Bunch. 

The  normal  curve  of  aouUy  in  hearing:  Paul  B. 

ANDXaSON. 

The  localisation  of  sound  by  wave  phase  in  the 

open  ear:  Henrt  M.  Halvebson. 
What  constitutes  voice:  Gael  I.  Ekiokson. 
The  application  of  the  MendeUan  law  to  taient  in 

music:  Hazel  M.  Stanton. 
The  personal  equation  in  motor  capacities:  Maetin 

L.  BSTMEBT. 

Serial  action  as  a  basic  measure  of  motor  capad- 

ties:  0.  F.  Hansen. 
The  measurement  of  motility  in  children:  LHiLiAN 

Tow. 
The  selection  of  talent  for  stenography  and  typing: 

B.  W.  BOBINSON. 

A  measure  of  capacity  for  acquiring  skill  in  co* 
ordination    of    eye    and    hand:    Wilhelmine 

KOEBTH. 

A  standardised  measure  of  motility:  Mebbtll  J. 

Beam. 

Zoology 
Some  Iowa  records  of  Lepidoptera:  A.  W.  Lindset. 
A  biological  reconnaisance  of  OTceflnoTcee  swamp, 

Georgia.    The  fishes:  E.  L.  Palmes  and  A.  H. 

Weight. 


The  Okefinokee  swamp  in  its  firii  fauna  is  de- 
cidedly fluviatile.  Like  that  of  Florida  its  fish 
fauna  may  be  hdd  to  have  ''originated  from  the 
north  and  is  thus  not  tropical''  The  swamp  has 
twentynthree  less  fresh  water  species  than  the  whole 
state  of  Florida  and  in  number  of  forms  is  not 
comparable  to  the  better  known  Everglades  of 
Florida.  Twenty-eight  species  are  known  from  the 
swamp  and  twenty-two  of  these  are  included  in  the 
colleetion  upon  which  this  paper  is  based.  Sixty- 
three  specimens  of  the  rare  Ltuxmia  ommata 
(Jordan)  were  taken.  The  southern  limit  of  the 
range  of  Umbra  Umi  (Eirtland)  is  increased  from 
North  Oaro^a  to  southern  Georgia.  In  addition 
the  material  supports  contentions  that  Umbra 
pygm4Ba  DeEay  is  a  i^nonym  of  Umbra  l^mi 
(Eirtland) ;  Esox  vermiculatus  Le  Sueur,  of  Esox 
amerioanus  (GmeUn.);  Enneacanthus  glorios%u 
(Holbrook),  of  Enneacanthus  obes%u  Badrd;  and 
Copelandellus  quiescens  (Jordan),  of  Bdeiohthys 
fusiformis  Girard. 
Bird  records  of  the  season  1919-19$0  in  the  vicinity 

of  Iowa  City:  Datton  Stoneb. 
Cladocera  of  the  Ohoboji  <md  Spirit  Ldke  regions: 

Frank  A.  Stbomsten. 
Copepoda    of   the    Ohoboji   region:    Frank    A. 

Stbomsten. 
Botatoria  of  the  OJcoboji  region:  Dwioht  C.  En- 

BIQN. 

Similarities  between  the  lateral-line  systems  of 
elasmobranchs  and  amphibians:  H.  W.  Nobbis. 
Naked  neuromasts  in  amphibians  correspond  to 
pit-organs  and  canal-organs  in  the  elasmobranch 
fishes.  The  mandibular  series  of  neuromasts  of 
amphibians  is  distinctly  double,  oral,  and  gular. 
Similarly  in  elasmobranchs  the  mandibular  and 
hyomandibular  canal  organs  correspond  to  the  oral 
series  and  a  mandibular  row  of  pit-organs  to  the 
gular  series  of  neuromasts  of  amphibians.  The 
vaguely  defined  occipital  group  of  neuromasts  of 
amphibians  corresponds  to  the  sense-organ  of  the 
supratemporal  canaL  Three  lines  of  neuromasts 
occur  on  the  trunk  of  the  body  in  amphibians,  in- 
nervated by  three  distinct  nerve  rami  Three  swies 
of  lateral-line  organs  are  to  be  found  on  the  trunk 
in  elasmobranchs. 

Susceptible  and  resistant  phases  of  the  dividing 
searurchin  egg  when  subjected  to  various  concen- 
trations of  lipoid-soluble  substances,  especiaZly 
the  higher  alcohols:  Fbanois  Mabsh  Baldwin. 
When  subjected  to  suitable  concentrations  of 
various  lipoid-soluble  substances  the  developing  sea- 
urchin  egg  shows  unmistakable  rhythms  of  sus- 
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eeptH^e  and  resifltant  phases,  which  fact  consti- 
tntes  additional  eridraee  that  a  yery  intimate  re- 
lation exiflts  between  the  general  physiologioal  con- 
dition of  the  egg,  and  the  physical  state  of  its 
plasma-membrane.  Daring  the  first  ten  to  fifteen 
minutes  after  fertilization  the  eggs  are  more  sos- 
eeptible  to  all  substances  tried  than  at  any  other 
time  until  the  period  just  preceding  and  during 
the  division  process.  A  period  of  marked  increased 
susceptibility  occurs  during  the  division  process 
which  outlasts  the  furrow  formation  in  most  cases 
about  ten  to  fifteen  minutes,  and  during  this  inter- 
TBly  marked  cytological  effects  in  tiie  eggs  are 
noted.  The  best  records  were  obtained  using  i-amyl 
and  capryl  aleohols^  possibly  indicating  a  higher 
specific  toxicity  of  these  men  when  compared  to  l^e 
others. 

Notes  on  the  branches  of  the  aorta  (Arcus  aortcB) 
and  the  subclavian  artery  of  the  rabbit:  Francis 
Habsh  Baij>win. 

Although  the  usual  number  of  blood  vessels  aris- 
ing from  the  arch  of  the  aorta  in  the  rabbit  is  two 
— «  so-called  innominate  or  brachio-cepl^Jie  artery 
and  a  left  subclavian  artery— 4he  varia'dons  from 
this  condition  indicate  the  possibility  of  a  consid- 
erable departure.  In  a  num^r  of  cases,  three  ves- 
sels have  their  origin  on  the  arch  and  in  these  the 
order  is  the  brachio-cephaliey  the  left  common  car- 
otid and  the  left  subclavian  arteries.  Oonspicuous 
differences  in  the  order  and  sequence  of  the  vessels 
from  the  subclavian  arteries  of  the  two  sides  are 
Aoted.  On  the  left  side  the  vessels  in  a  number  of 
eases  show  a  tenden<7  to  group  themselves  either 
prozimalfy  or  d&stally  in  the  form  of  a  sort  of 
eorona. 

A  studjf  of  the  phytogeny  of  certain  hymenopter- 
ous  parasites  of  leafhoppers:  P.  A.  Fxntion. 
This  paper  deals  with  the  AnteotiMUB  (Dryinidce), 
a  small  parasitic  group  now  classed  with  the 
Bethylidm  under  the  Proctotrupoidea,  We  are  now 
able  to  trace  the  evolution  of  the  peculiarly  spe- 
Mlized  species  from  the  more  simple  and  gener- 
alized types.  So  far  as  our  present  knowledge  is 
concerned  these  insects  are  parasitic  on  the  leaf- 
and  tree-hoppers  and  there  is  an  interesting  rela- 
tionship in  the  evolution  of  these  parasites  with 
tiieir  homopteious  hosts.  The  larv»  are  mostly 
externally  attached  to  the  host  and  are  incased  and 
protected  in  the  larval  exuvis  which  form  a  pro- 
tective sac  The  fore  tarsi  of  the  adult  parasites 
in  a  great  many  cases  are  modified  into  perfect 
ehel»  or  clasping  organs,  a  fact  not  found  in  any 
other  insect  group. 


The  relative  position  of  the  maocvma  contractions 
of  the  Amphibian  fMucHe  when  subjected  to  vari- 
ous ranges  in  temperatwe:  Balph  L.  Pabkkb. 
The  results  of  a  series  of  twenty  experiments 
upon  the  gastrocnemius  muscles  of  frogs  showed 
tiiree  apparent  maxima  contractions  within  the 
range  of  plus  ten  degrees  Centigrade  through  zero 
degrees  to  rigor  caloris.  These  varied  to  some  ex- 
tent as  to  what  degree  the  maxima  fell,  depending 
upon  the  individual.  Bigor  caloris  of  the  muscles 
generally  proximated  that  of  the  greatest  maxima, 
while  that  when  all  were  combined  and  averaged 
was  less  than  the  greatest  maxima.  Selecting  those 
which  recorded  in  all  ranges  of  temperature  and 
averaging  them  (seven)  the  results  were  nearly 
parallel  to  the  average  of  all  the  muscles  and  only 
two  maxima  contractions  appeared.  Bigor  caloris 
was  greater  than  the  maximum  contraction. 

A  revision  of  the  Ceroopidm  of  North  America 

north  of  Mexico:  E.  D.  Ball. 

The  family  Gercopidas  is  the  smallest  and  best 
known  of  all  the  groups  of  the  Homoptera.  The 
writer  ^i  key  to  the  genera  and  species  of  the  fam- 
ily published  over  twenty  years  ago  is  now  out  of 
date.  A  number  of  changes  in  synonymy  and  dis- 
tribution have  been  made  and  several  species  and 
varieties  added  and  the  whole  information  brought 
up  to  date. 

A  review  of  the  desert  leafhoppers  of  the  OrgeriM 

(Bhynchota  fulgoridcs) :  E.  D.  Ball  and  Albert 

Hartzxll. 

These  desert  leafhoppers  are  a  group  of  round, 
fat,  short-winged  insects  with  very  peculiar  struc- 
tural modifications  probably  developed  to  adapt 
them  to  the  extremely  hot  conditions  of  the  deserts, 
niese  modifications  consist  in  an  elongation  of  the 
rostrum  or  beak  and  a  lengthening  of  the  legs  so 
that  the  dnsect  walks  upright  and  its  body  is  thus 
removed  from  close  contact  with  the  hot  sands. 

These  insects  are  all  inhabitants  of  the  arid  re- 
gions west  of  the  Bockies  and  are  little  known.  A 
number  of  new  genera  and  species  are  proposed, 
together  with  the  classification  and  life  histories 
of  the  group. 

Notes  on  some  dipterous  parasites  of  leafhoppers: 

I.  L.  BiSSLSR. 

Two  new  species  of  Pipunculid»,  of  the  genus 
Pipunoulus,  reared  from  the  nymph  of  the  leaf- 
hopper  Deltooephalus  sayi  Fitch  are  described  and 
discussed  in  this  paper.  The  Pipuneulidas  are 
■mall  flies  about  one  eighth  of  an  inch  long,  the 
head  being  larger  than  the  thorax,  and  consisting 
chiefly  of  the  large,  closely  approximated  eyes. 
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WUle  H  is  known  that  the  larm  of  these  flies  are 
parasitic  in  their  habits,  very  little  is  known  of 
their  host  relations. 

An  intenHve  ornithological  survey  of  a  typical 
$quare  mile  of  cultivated  prairie:  Abthub  B. 
Abbl. 

Bird  records  of  the  patt  ttoo  winters,  1918-1990, 
in  the  upper  Missouri  valley:  T.  0.  Stephens. 

A  study  of  sociaJity  in  the  phyhm  Coelcwteraita: 

H.  J.  WXHMAN  AND  OXBTRUDS  VAN  WaGKNIN. 

On  the  parasites  of  the  wUos  of  the  Lake  Okohoji 
region:  Habbt  M.  Exllt. 

The  1919  outhreaJc  of  armyworms  and  variegated 
cutworms  in  Iowa:  H.  E.  Jaquxs. 

The  pathology  of  lethargic  encephalitis:  Hxnbixtta 
Calhoun. 

Descriptive  notes  concerning  the  American  hcdd 
eagle:  Bin  Hub  Wn<80N. 

Borne  impressions  obtained  from  a  review  of  Fro- 
fessor  Nutting's  narrative  of  the  Barbados- 
Antigua  expedition:  A.  0.  Tbowbbidok. 

Archeology 
The  material  for  a  study  of  Iowa  archeology: 

Ghablis  Bxubkn  Exyxs. 
The  Eeohulc  type  of  stone  ax:  Chablxs  Bkubbn 

EXYXS. 

GenereX 
The  comparative  sta!biXUy  of  colors  in  wallpaper: 

J.  H.  Lindlt. 
Iowa  Section  Mathematical  Association  of  America 
Nate  on  a  generalisation  of  a  theorem  of  Baire: 

E.  W.  Ohittbndkn. 

A  celebrated  theorem  of  Baire  states  that  the 
necessary  and  taffident  condition  tiiat  a  function 
F{x)  defined  on  a  closed  set  P  in  space  of  9»-dimea- 
iions  be  the  limit  of  a  sequence  of  continuous  func- 
tions defined  on  P  is  that  if  Q  be  a  perfeet  subset 
of  P,  then  F{x)  has  a  point  of  continuity  in  every 
portion,  however  small,  of  the  set  Q,  Professor 
Chittenden  calls  attention  to  the  fact  that  a  proof 
of  this  theorem  given  by  Vall^e-Poussin  can  be  ex- 
tended without  difficulty  to  the  case  of  a  set  P  in 
an  albstract  space  of  a  type  studied  by  Frtehet.  Aa 
a  special  instance,  P  may  be  a  perfect  set  in  a 
coooepact  space  of  infinitely  many  dimensioxis. 

Nates  on  the  history  of  indeterminate  equations: 

B.  B.  MoClsnon. 

Professor  MeClenon  traces  the  history  of  aome 
Indeterminate  equations  found  in  the  writings  of 
Leonardo  of  Pisa,  showing  the  contributions  that 


had  been  made  to  thdr  solution  by  the  ffindus  and 
Araibs,  as  weU  as  their  further  develoi»nent  by 
later  writers,  down  to  modem  times. 

A  pseudo  velocity-resistance  graph  for  low  angle 

firing:  M.  E.  Obabeb. 

Mayevski's  law  for  air  resistance  is  unsatisfac- 
tory because  the  discontinuities  introduced  render 
numerical  integration  diflcult.  Professor  Graber 
presents  a  smooth  curve  law  for  the  velocity-resist- 
ance relation  between  the  velocities  of  750  ft./sec. 
and  1700  ft/sec.  and  compares  it  with  a  pseudo 
velocity-resistance  standardization  curve. 

What  is  number  f  C.  W.  Wbsteb. 

An  attempt  to  state  in  a  simple  way  some  of  the 
outstanding  diff^enees  between  current  definitions 
of  number,  especially  between  what  may  be  called 
the  mathematical  and  the  metaphysical  definitions; 
and  to  suggest  the  lines  along  which  a  working 
agreement  may  be  reached  as  to  what  shall  be 
thought  of  as  number  in  elementary  mathematics. 

The  teaching  of  limits  in  the  high  sehocl:  J.  V, 

MdKXLYKT. 

In  this  paper  Professor  HcEelvey  discusses  cer- 
tain popular  misconceptions  in  regard  to  limits  and 
outlines  a  poini  of  view  from  which  a  rigorous  and 
usable  understanding  of  this  seemingly  bewilderiBg 
subject  may  be  obtained.  No  plea  is  made  either 
for  or  against  the  teaching  of  Idmits  in  prepara- 
tory schools. 

The  taxonomy  of  algebraic  surfaces:  B.  P.  Baksr. 
The  integration  of  the  indefinite  integral  in  the 

first  course:  W.  H.  WmsoN. 
A  problem  in  summation  of  series:  John  P.  BeHiLT. 

A  geometric  construction  for  the  regular  17-gon: 
Linn  Smith.  Jambs  H.  Lkbs, 

Becretary 
DBS  Moines,  Ll. 
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Gunien  Unhrenity  MeAcal  CoD^e 

1st  Avenue  mnd  28th  Street 
NEW  YORK,  N.  Y. 

ADMISSION  to  the  ftnt  year  class  iriU  be  Umlted 
to  terentf-ilTa  stadflnts  in  tlie  New  Toik  and  Ithaoa 
DiTialons  combined.  Sabeeqnent  admissions  to  any 
daas  will  be  made  only  if  the  number  Alls  below  sixty, 
wiMn  stadents  firom  other  institntiona  may  be  accepted, 
proTided  they  lUl  all  of  oar  reqairements. 

The  number  of  students  in  this  College  haying  been 
limited,  that  ita  adrantagea  may  be  equaUaed  to  all 
parts  of  the  State  and  country,  not  more  than  five 
students  firom  any  one  college  will  be  admitted  to  the 
fist  year  class.  Oradoatea  of  approred  coUefea  aie 
eUgiUe. 

INSTRUCTION  beglna  on  S^itember  27th,  1920. 

Laboratory  methods  are  emphasiaed  throughout  the 
eourae  and  small  sections  facilitate  personal  contact 
between  the  studenta  and  imtraotor.  Clinical  instruc- 
tion is  glTcn  in  the  BetleTue,  New  York  Nursery  and 
OhiM'a.  Mnnoria],  Manhattan  State  and  WiUard  Parker 
Hoapltala. 

Hie  taitien  fee  is  fSSaeO  per  annum. 

Applications  for  admisaion  to  the  first  year  ahould 
be  receiTed  not  later  than  July  first  A  catalogue  and 
appUeatton  blanks  may  be  obtained  by  addreaateg  the 


Address 
THE  DCAN»  477  Ut  Ave.,  New  Yoik,  N.  Y. 


Washiiigton  Univarsity 

School  of  Medicine 

REQUIREMENTS  FOR  ADMISSION 

Oandidatea  for  entrance  are  required  te  hare  eomrieted  A 
k  wkkh  mnst  ineMeSAiW 


kaat  two  ftill  years  of  eoilege  woik  ^ 

French  or  German,  and  instruction  with  laboratory  work  bi 
Physics,  Chemistry  andBiology. 

INSTRUCTION 

Instruction  bcfflns  on  the  last  Tlinrsday  in  SepteaiberaBi 
ends  on  the  second  Thursday  in  June,  dinieal  inatmetiee  is 
glTcn  in  the  Barnes  Hospital  and  the  St  Louis  Children's  Ho^ 
pita],  ailliated  with  the  medical  school,  the  St.  Lsfuis  OUy  ~ 
pital,  and  in  the  Washington  UniTcrsity  Dispensary. 

COURSES  LEADING  TO  ACADEMIC 
DEGREES 

studenta  who  hare  taken  their  premedical  work  in  Waah- 
ington  Unireraity,  are  eligible  for  tne  degree  of  B.8.  upon  the 
completion  of  the  first  two  years  of  mediou  work. 

Students  in  Washington  Uniyersity  may  pursue  study  in 
the  AmdaaeDtal  medical  sciences  leading  to  the  dagMe  of  A.1L 
andPh.D. 


TUITION 

The  tuition  fee  for  undergraduate 
Women  are  admitted. 


•tudeetslataOO 
other  iBformattea 


Tlie  catalogue  of  the  Medical  School  and 
may  be  obtained  by  implication  to  the  Dean. 

EicBd  Atcbm  and  KingAigiiway  St.  Lows 


Johns  Hopkins  Unlvarsity 

MacBeal  School 

Ike  MadiealSAeol  la  an  Integral  Part  of  the  tTidTerBity  aed 
laieeleaaAflllatloBwtththa"  " ^ ' 


I  Johaa  Hopkins  Hospital 

ADMISSION 

Ondidataa  Cnr  admlailen  aMiat  be  graduates  of 

r  sdenUfle  schools  with  at  leascone  year's  instruction, 

arldnea  M  a  raaduig  knewladaa  d  FasMh  and 

fcifaMi  la  limited  to  90  atndenti^  menand  wcman  befaig 
ad  on  the  same  tenna.    Mxeat  in  vmuuai  eii'tumtkmmi, 
tnMeaUomtforodmimitmwm  mdheeimttd&red  <tfler  Jviit  UL 


tnm  other  inatltii 

ataadlng  may  beadmitted  to  the  aeoond  orthird  yei 
tl«y  fum  all  of  ear  lefi^eBMnts  aad  pi<eaent  « 


ItlMTft 


INSTRUCTION 

bflgtna  the  Tuesday  nearsit  October  1 
"" —  te  June.    Tbeeouae  of  '--^ — 


4taBB  tfie  lUid ^ , 

emmfkm  imx  jmte  trnd  lepssisl  saphasla  ia  laid  open  pno- 
Heal  vwk  la  the  laboMtoriaib  in  the  wmida  of  the  Hoqdtafani 
tefhaUispanaaiy.  

Tunioif 

9ba  dterge  fbr  tuitloB  ia  tVO  per  amnim,  payable  te  thiea 
~"^*       '      neveaie  BO  eztraleeaeKoept  for  rental  of  mkvo- 
infplk^  and  laboratory  bisakaga. 
Mil  and  applleatioa  Wanka  majr  IM 


WORK  FOR  GRADUATES 
IN  IflEDI^NB 

J«uielBt,and€ 


day' 

twenty  aludenta.  foeflOOi 
ttttoDeM'aOaea. 


Applica. 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

{MsimbliMh^  iM  X834) 

ADMB0IDN:  All«tadeBt8«nt«riagih«»reelim«i 
Class  will  be  required  to  present  credits  for  two 
years  of  ooll^^  work,  which  must  Indnda 
Chemistry  (General  and  Organic),  Physics  and 
Biology,  with  their  laboratories,  and  at  laaat 
one  year  in  Bnglish  and  one  jrear  in  a  modem 
foreign  language. 

OOMIINBD  OOOBSmt  Premediaaaamsof  two 
years  is  offered  in  the  College  of  Arts  and 
Sdencea,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  tlio 
second  jrear  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  Sdiool  of  Medidne  also. 

Women  mdmitted  to  mil  Seboolm  of  tho 
College  ofMedieine 

For  bulletins  and  all  other  faiformation,  addraas 

Tulane  College  of  Medicine 

P.O.BOK770 

New  Orleans,  La. 
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WESTERN  RESERVE  UNIVERSITY 

SCHOOL  OF  MEDICINE 


ONLY  MEDICAL  SCHOOL  IN 
THE  Cnr  OF  CLEVELAND 


9  Admits  only  oolks*  dasiw  Mudantt  and  Mnaon 

mabMBlMu 
4  EaracDMit  kbcnmtorMi  amI  fMlitMt  lor  miarch 

■no  MnfMMMQ  WOlm* 

%  Ljiifa  dnical  mattriaL  Sola  medical  oontiol  of 
lAfcadda,  Ch;  Chanty,  and  Matianuty  Hoapitala. 
Mid  Babioi'  Piipimry,  Omioal  Oark  Sanrkat 
and  fedMdnal  matmctian. 

f^idi  choiaa  of   hoapital  appomtmanta   for  all 


«  Fif^  optMttal  yaar  laadinc  to  AAf .  in  MadkiMu 

%  VaoalioB  aomaas  fadlitating  tianafar  of  advancad 
•tudUnta. 

«  SaMian  «MM  S^uaiJbm  30. 1920:  doaat  Jmie  16. 
1921.    tStion.  $200.00. 


F«v  afttaloavM*  lafsrBMHAMi 
U«iln,aMp 


THE  REGISTRAR,  1363  East  9tli  St.,  Cloreland 


Uiifiraly  OHege  •£  MedidM 


TNFMTwa   «ar*^ 


ThaThfed  Ymt  li  ■ptiMrtli  wi  rtfr'TTiT  ■«!  Ifdtvatdlta 
"•^•"^•^tfirSl^rortl-artatrtMrtiliy^Cr 

Cairst       to  iti»niH  HHt  1 


ItY. 


School  of  Hygiene  and 
Public  HeaUi 

OF 

The  Johns  Hopkins  University 

The  thiidaawioa  opens  September  38, 19201  ODportonittee 
for  instmctlon  and  inT«stigatloB  wUl  be  olfered  in  Pnbilo 
Heelth  Admlnlitntion,  EpidemiolosT,  Baoteriologr,  Inmran- 
ologj  and  Seiolqgj,  Medical  Zooloor.  Biometrjr  and  Vital  Sta- 
tiaUca  Sanitaiy  &xineerins,  Phydology  aa  appUed  to  hygiene, 
inolnding  the  prin^plea  of  Indiiatrial  andedacationalhygienei 
Ghemiatry  aa  appUed  to  hygiene,  inolndinf  the  analyda  of 
foods  and  the  prindplea  of  antrition.  Social  and  Mental  Hy- 
giene, ete.  The  oonrMS  in  these  snbjeets  are  organised  npon  a 
mmestral  baais,  and  students  mar  enter  the  School  aa  candlp 
datea  for  a  degree,  or  aa  special  stadents,  at  the  beginning  of 
any  trimester.  Mem  and  womoi  stodenta  are  admitted  on  ue 
same  terma* 

Conrses  are  arranged  leading  to  the  degiae  of  Doctor  ni 
PobUc  Health,  Doctor  of  Science  in  Hygiene  and  Bachelor  of 
Science  in  Hygiene.  The  details  in  regard  to  the  reqoirementa 
for  matricolatfon  in  theseoourses  aredescribed  in  the  catalogoe 
of  the  School,  which  will  be  forwarded  npon  application. 

▲  Certificate  in  Pnblio  Health  may  be  awarded  to  qnalifled 
persons  after  one  year  of  reaidentstndy. 

An  intensiTe  course,  oomprlsing  oonferenoea,  demonstra- 
tions and  laboratory  work  and  designed  to  meet  the  needs  of 
Public  Health  Offlcers,  willbe  glTca  firom  Norember  1  to  Do- 
oember  11, 1020— Fee  $50.00. 

For  fturther  information  address  the 

Director  of  die  School  of  Hygiene  and 
Pablic  HeaMi,  Jolms  HoploBs  Unrrertity 

310-312  Watt  MaaaMtat  St  BALTIMOtE,  W. 


University  of  Georgia 


BiUMCAL  Dl 


ENTRANCE  REQUlREIiENTS 

Tba  anaoeHf ul  eomplation  ol  at  laaat  tuo  yem  ol 
indndinf  Boiliflh,  Flqniai.  CaMBBlrtiy,  an 
an  appgorad  coUata.    Thk  in  additSon  to  font 
Udinhool. 

INSTRUCTION 


In 

of 


Tba  aoofM  of  inalnietkm  oaeaplef  foot 

sing  tha  aaoond  waek  in  8«ylMib«  and  ai 

waak  in  Juna.    Tlia  fint  tuo  yeata  ava  darotad  to 

fandaoMntal  aoianoai,  and  tka  tUid  and  f< 

ptaotioal  elinia  faiftruotiMi  in 

AH  tka  onaniaad  macUoal  and  i 


city  olAuffoala  and  BlaimiaBd  goonty,  intiwiliai 
iMMpftak,  an  ondai  tha  antin  aentool  of  tha  Boa 
TknataMof  tkaUniranily.  TMa  agwnent  aga 
lai«»  nambor  and  TitMy  of  Piitfinla  vIMi  aaa  « 
~~       '  ~    ■nkarfaialaid 


Tba 


fa» 

of  tliaSlnlaof 
fbrfMMrinf< 


TUmON 

if  OUOilOn 


TklMkd 
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COMPTON 

QUADRANT 

ELECTROMETER 

PROBABLY  THE  MOST 
SENSITIVE  ELECTRO- 
STATIC INSTRUMENT 
AVAILABLE 

Ask  far  Catalog  16 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRIC  AND   ELECTRICAL 
PRECISION   INSTRUMENTS 

636-640  EAST  STATE  STREET 
TRENTON.  N.  J. 


Centrtl  Electrical  Syitem  of  Compton  Blectromcter 


The  American  Naturalist 


CONTENTS  OF  THE  MAY-JUNE  NUMBER 

Caiianuitjpe  and  Crotting-irrez.  ProfoMozs  EL  B.  Wil- 
■on  aad  T.  H.  Moigan. 

Ynlaftioiia  in  the  Beeondwy  Benul,  ChsnwUr  of  tha 
FiddterCxab.    PioCmmmt  T.  H.  Moxgpn. 

Sabte  Yailetiei  of  Mice.    Dr.  L.  a  Dnnn. 

Shorter  Artiotot  and  Diaooasions:  Hybridisation  and 
Brohition.  ProftaaorE.  M.£aat  TbeMeaaorement 
of  Linkage.  ProfeaaorW.  £.  CasUe.  Is  there  link- 
age between  the  Genea  for  Yellow  and  for  Black  in 
Mlcer  Dr.  a  C.  liUle.  Crepia— a  Promiaing  Genua 
for  Qenetie  InTettigationa.  Profeaior  Ernest  B.  Bab- 
eoek.  The  Inheritanoe  of  Congenital  Cataract  in 
OiMlet.  Profoaaor  J.  A.  DeOefton  and  W.  W.  Y^yp. 
Farther  Obaerrationa  on  Sex  in  Mereorialia  annua. 
Ceen  Tampolakj.  Commenta  on  a  Beoant  Check 
U^    Dr.  Thomaa  Bazbonr. 


AAnuAl  S«il>cription»  9S.OO 


CONTENTS  OF  THE  JULY-AUQU8T  NUMBER 

Inheritance  of  CalloaiUea  in  the  Ostrich.  Dr.  J.  E. 
Dnerden. 

The  Selection  of  Food-Planta  by  Inaecta,  with  apecial 
refierence  to  Lepidopterona  Larrae.  Dr.  Charlea  T. 
Bmea. 

The  Manipalation  and  Identiiloation  of  the  Free  swim- 
ing  Maatigophora  of  Freeh  Watera.  Dr.  Leon 
Aagoatos  Hnnsman. 

Neoteoy  and  the  Sexual  Problem.    Dr.  W.  W.  Swingle. 

Shorter  Artidea  and  Diaouaaion :  The  Tabulation  of 
Factorial  Yaluea:  ProfiBaaor  Charlea  Zeleny.  Aa 
Experiment  on  Begnlation  of  Planta :  Professor  B. 
Newton  Harrey.  Inherited  Predisposition  for  a 
Bacterial  Diaeaae :  A.  a  Hagedoom-LaBzand,  A.  L. 
Hagedoorn.  Note  on  the  Photic  SensitiTlty  of  the 
Chitons:  Dr.  W.  J.  Crosier.  The  Bionomics  of 
I\friehthf*  Molo/iw  Qirard.    Gari  L.  Hubba. 

Sin|{le  Numbers,  91.00 
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Lrancaster*  Pa. 


Garrison*  N.  Y. 
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8CIENCE^ADVERTI8EMENT8 


PUBLISHER'S  NOTICE 


The  price  of  the  paper  on  which  SCIENCE 
if  printed  ham  increased  to  z6  cents  a  pound; 
five  years  ago  it  was  4%  cents.  Within  this 
period  the  cost  of  composition  and  press  work 
has  about  doubled;  the  charges  for  binding 
and  mailing  have  increased  even  more. 

The  subscription  price  of  'Nature'  in  Eng- 
land is  now  $za5o.  It  has  been  possible  to 
supply  SCIENCE  at  the  present  rates  only  on 
account  of  the  advertisements.  But  advertis- 
ing contracts  are  usually  for  a  year,  and  the 
increases  in  the  cost  ci  printing  and  paper 
during  1990  have  been  such  that  the  charges 
for  most  of  the  advertisements  in  the  journal 
are  now  less  than  the  actual  cost  of  inrinting 
them.  The  rates  have  been  increased  for  new 
contracts,  but  with  c<mtinually  increasing 
prices  tiiey  now  only  about  meet  the  cost  of 
printing,  except  when  preferred  positions  are 
purchased. 

Scientific  men  assist  SCIENCE  by  ordering 


apparatus,  supplies,  etc.,  for  themselves  and 
their  labomtories  from  the  firms  that  advertise 
in  the  joumaL  This  they  can  do  to  advantage, 
for  the  firms  are  the  best  in  the  United  States. 
It  is  also  of  help  fidien  those  who  make  pur- 
chases owing  to  an  advertisement  in  SCIENCE 
state  this  fact  in  their  correspondence.  All 
scientific  men  would  probaUy  wish  tiieir  books 
to  be  advertised  ^ere  they  are  brought  to  die 
attention  of  those  most  interested,  and  it  is  of 
assistance  when  this  fact  is  stated  to  pub- 
lishers. 

The  maintenance  and  improvement  of 
SCIENCE  are  of  importance  for  the  advance- 
ment of  science.  Those  men  of  science  who 
will  see  that  the  journal  is  in  all  .libraries  and 
laboratories  where  it  would  be  of  service  and 
who  will  read  and  use  the  advertising  pages 
will  assist  the  journal,  while  at  the  same  time 
benefiting  themselves  and  contributing  to  the 
conditions  favoring  scientific  research. 


TKe  Science  Press 


Lancaster»  Pa. 


Ganrisoiit  N.  Y. 


Compression  Carbon  Rheostats 


Vor  servlee  Oal  requires  exceeedln^  '*fine'*  and  unironncurreBlregttialkmv  we  offer  Che  foU 
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1500 
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40 

dooo 
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Carbon  BkMki 
60blockflA"tliiek 
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65 blockflft"  thick 

^'  tqnare 
60  blocks  r  ibiok 

S^'  tqnare 
60  blo^^ks  i"  thick 
4"  Bqnare 
*lUi  ibaoitftt  it  iapi»lied  with  ihiw  movable  tnnlBal  id^ 

WrUe  /or  BulleHn  Ko.  937,  dMcHbina  "tTaaoM^  Labaraiorv  Sh09Hmi 
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$25.00 

$60.00 

Price  on 
application 
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Digitized  by 


Google 


SCIENCE— ADVERTISEMENTS 


XI 


aSie  HARMEIO 

LABORATORIES 

PHILADELPHIA 

AND 

Dependable  Bacteriological  Dyestuffs 


pVERY  effort  has  been  made  by  us  to  anticipate  the 
"  exacting  requirements  of  bacteriological  dyestuffs. 
Constantly  conducted  and  exhaustive  standardization 
tests  insure  the  purity  and  uniformity  of  all  5ur  products 
and  give  the  user  the  confidence  of  dependable  results. 
Harmer  Dyestuffs  are  stocked  by  many  representative 
dealers  but  special  orders  will  receive  prompt  and  cour- 
teous attention  if  sent  to  our  Philadelphia  Laboratories. 


Do  You  Have  Our  Price  List  ? 


A  Postcard  Brings  It 


Glassware 

Laboratory  Apparatus 

Chemicals — ^Reagents 
Stains 

in  Stock  for  prompt  de- 
livery and   for  duty  free 
import. 

Send  us  your  list  of  require- 
ments to  quote  on. 

What  other  dealers  cannot 
furnish,  let  us  procure  for 
you. 

Lenz  Apparatus  Co.,  Inc 

18  EAST  16Ui  STREET 
NEW  YORK.  N.  Y. 

In  Stock 

for 

Immediate  Delivery 

IMPORTED 
ABBE  REFRACTOMETERS 
BUTTER  REFRACTOMETERS 
DIPPING  REFRACTOMETERS 
PULFRICH  REFRACTOMETERS 

Also  microsix^as  complete  with  analpars 
Prices  upon  request 

PAIS  COMPAilY 

Laboratory  Apparatni  and  Oiemicak 

90-94  Maiden  Lane»  New  York  City 
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Monographs    in    Experimental 
Biology  and  General  Physiology 

Edited  by  JACQun  Losb.  Rock«teller  IniUtat« 

T.  H.  MoBO^N,  OolumbU  UnlTcnltj,  and  W.  J.  V.  OnEm- 

HOUT,  Harrard  UnlYtttlty 


PubHih^  Vohme$ 

FOBOBD    MOyBKBHTS.    TROPIfMS     AND    AimUL 

OOHDUOT 

By  Jaoquib  Lobb.  M.D.,  PH.D .  8aD. 

Mtmber  of  the  Reekefeller  Imtttote  for  Medical  Beaeareh. 

42  lUufltratloiif.   IBLfiOBet. 

THB  SLBMSNTABT  VBBTOUS  SYSTEM 

By  G.  H.  Pabkbb,  8a  D. 
Profesaor  of  Zoology,  Harrard  UnlYeralty.   68  lUoitratloni. 
•i^net. 

THE  PHTSIOAL  BASIS  OF  HEBEBITT 

By  T.  H.  MoEGur, 
Columbia  UnlTenlty.   U7  Ulvatratloat.   12.60  net. 

UBBEBDma  AND  OUTBBBBDINa: 
Their  Oenatlo  and  SooicIoflMl  Sinifloanet.  _ 
Bdwabd  M.  East.  Ph.D.  DonauTF.  Jombs,  8c.D. 

Biutey  Inttitatlon  Conneetlcot  Agrlonltural 

Harrard  CTnlYertlty  Experiment  Station 

THE  NATUBB  OF  ANIMAL  UOHT 

By  Pbof.  E.  Mbwtom  Habtbt 

Princeton  OnlYertlty.   86  llluttratlonf.    $2.60  net. 

Other  Yolumet  In  preparation. 

Send  for  dreular  1^  the  enHre  teHm, 

Oorreepondenoe  Solicited. 

J.  B.  LIPPINCOTT  COMPANY 

PUBLISHERS  PHILADELPHIA 


IfeMify  Shortly 

THE  PHYSICS  OF  THE  AIR 

By  WILLIAM  J.  HUMPHREYS,  PhJ). 

Profeeeor  of  Meteoroloslcel  Physics.  U.  S.  Weather  Bureatt 

A  rational  and  deductive  treatise  on  the  physica  of 
the  atmoaphere.  Of  great  yalne  to  meteorologiata, 
phyatdata  and  the  aviator. 

650  pages,  many  illustrations,  8vo.    Price  fS.OO 

THE  FRANKLIN  INSTITUTE 

PHILADELPHIA,  U.S.  A« 


The  BUen  Sichards  Research  Prize 

of  $i,ooo  is  offered  for  award  in  the  year 
1 92 1.  Theses  by  women  based  on  inde- 
pendent laboratory  research  are  eligible 
for  competition 

For  circulars  of  information  and  appli- 
cation blank)  ^PP^y  to  Dr.  Florence  R. 
Sabin»  Johns  Hopkins  Medical  School, 
Baltimore,  Maryland. 


The  MicrosGope 

llUi  EdlUoB»  PtthUshed  April  !•»  1M7 


■r  SIMON  HINRY  GAQB  W  CmmO  Vmtmt^^ 


OmiSTOaC  PUBUSHING  CO.,  Ithaca,  N.  Y. 


MERCURY 

C.  p.  and  redistilled  in  any 
quantity 


THE  CHEMICAL  PRODUCTS  CO. 

2715  St.  Clair  Ave..  N.  E. 

CLEVELAND,  OHIO 


PHYSICS.    UnlversiCy  of  Kansas,  Lawrence.    Two 

half-time,  graduate  asdstantships,  at  |600  or  $700 
according  to  to  training*  allowing  about  half  of 
regular  graduate  work  toward  an  advanced  degree; 
or  one  full-time  position,  $1200  to  |1400,  allowing 
one-third  of  regular  graduate  work.  Please  state 
training  and  give  references  with  application. 


WANTED—  Aasiatonft  Professor   of  Physics. 

Salary,  around  |2000,  depending  on  the  qualifica- 
tions of  the  candidate.  Applicants  should  state 
education  and  experience  and  special  lines  of  en- 
deavor; also,  have  one  or  more  persons  write 
directly  to  give  information  regarding  the  appli- 
cant's personality  and  qualifications.  Address: 
A.  W.  Nye,  University  of  Southern  California, 
Los  Angeles. 

Imti^rBttg  0f  ifatttati 

Teaching  Fellowship  in  Biology,  1920-21 

Applications  will  be  received  for  ap- 
pointment to  a  Teaching  Fellowship  in 
Biology.  Stipend  of  $750.00.  Laboratory 
assistance  not  to  exceed  fifteen  hours  per 
week  required.  Field  of  research  either  in 
botany  or  zoology.  New  University  lab- 
oratory for  marine  biology  located  at  the 
Honolulu  Aquarium  will  be  opened  this 
summer.  Address  applications  to  the 
President. 

GEOLOGIST*  Ph.D.  in  Geology*  seeks  change 
of  position.  A  mature  teacher  with  field  ex- 
perience who,  at  present,  in  addition  to  Geol- 
ogy is  directing  other  work,  would  prefer  a 
professorship  in  Geology.  Address  C,  care 
of  Science,  Garrison,  N.  Y. 
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^jSC 


Di  #G  O 


Standardized  Products 

We  are  regularly  supplying  to  chemical  and  bacteriological  labora- 
tories the  following  special  reagents,  of  the  highest  quality* 

Arabinose 

Acid  Potassium  Phthalate 

Decolorizing  Carbon 

Dextrose 

Galactose 

Invert  Sugar 

Lactose 

Levulose  (Fructose) 

Maltose 

Mannite 

Mannose 

Melezitose 

Rafiinose 

Rhamnose 

Saccharose  (Sucrose) 

Trehalose 

Xylose 

Prices  Upon  Request 
Carried  in  Stock  by  the  Principal  Dealers  in  Scientific  Supplies 

Digestive  Ferments  Company 

DETROIT,  MICHIGAN,  U.  S.  A. 
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Zbc  "Rober" 


AMERICAN  MADE 


Nepheloiheter 

A  predaion  oolorimeter  of  highest 
accuracy,  the  standaid  iDstniment 
of  more  than  forty  Univefsities. 

Permanently  set « up  on  a  black 
polished  board  and  housed  in  with 
our  lighting  arrangement  it  serves 
as  the  most  efficient  nephelometer 
as  well  as  a  colorimeter. 

Coloiimeter  as  pictured,  $85.00. 

Combined  nqphelometer-colori- 
meter  complete  on  board  with  lamp- 
house,  1130.00. 


Colorimeter 

It  has: 

Adjustable  Vemien,  Fused  Cups 
and  Plungers,  resisting  aU  adds  and 
alkalies,  thus  eliminating  all  cement 
troubles. 

Screw  Threaded  Rods  over  idndi 
the  stages  travel,  reducing  to  a 
minimum  lost  motion  so  adherent 
to  racks  and  pinions. 

Perfect  ''Side  by  Side''  field  with 
the  thinnest  dividing  line. 

"SplU  Reflectors**  makmg  the 
operator  independent  of  poor  light- 
ing conditions. 


C.  M.  SGRENSBN  CO.,  Inc.,  Dept.  K. 

177  Eiut  87th  Street  NBW  YORK,  N.  Y. 


New  Text-Books  of  the  Wiley  Standard 

Published  July  6,  1920 


Agricultural  Geoloy 


By  the  late  Frederick  V.  Emerson,  Ph.D.,  Formerly  Professor  of  Geology  and 

Geologist  for  the  State  Experiment  Station,  Louisiana  State  University. 
Explains  in  a  readable,  teachable,  manner  the  processes  and  principles  of  this 
most  important  subject,  with  special  reference  to  the  geology  of  soils  and  of  mineral 
fertilizers. 

** EMERSON"  has  319  pages,  270  maps,  diagrams,  and  half-tones. 
Price,  $3.00  postpaid. 

Coming  late  in  July 
Soil    AilLail)    Its  Origin,  Nature  and  Treatment 

By  Franklin  Stewart  Harris,  Ph.D.,  Director  and  Agronomist,  Utah  Agri- 
cultural Experiment  Station. 

For  students  of  soils  and  others  interested  in  arid  agriculture. 

'*  HARRIS  "  has  258  pages,  33  figures.     Cloth  binding. 

JOHN  WILEY  &  SONS,  Inc. 

482  Fonrth  Avenue  NEW  TORK 
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PEABODY  MUS 


*>» 


asaoB 


Fbiday,  July  80,  1920 


^OOPUB,  IS  On. 

\  SVBSCBimOll,  $8. 


TOUT 


Pearl's  The  Nation's  Food 

^y.  Pcarfs  book  constituteB  a  definite  piece  of  statistical  reBeaich  relating  to  ^\ 

^  the  United  States.    It  gives  a  critical  survey  of  the  production  of  the  primaf  i 

lOod  materials  separately^  then  combines  the  two  and  puts  the  material  in  such  i 

possible  certain  general  conclusions  regarding  the  total  production  of  human  food  \  ^ 

Thco  is  considered  the  proportionate  contrioutkm  as  primi^  and  secondary  foo 

nutritional  production;  the  relation  of  production  to  population;  the  relative  nutrif 

ance  of  the  production  of  different  commodity  noujps,  and  nnj^le  commodities— a  < 

of  the  relative  nutritional  importance  of  the  production  of  individual  commodities  ui 

food;  the  human  food  materials  which  come  into  this  country  in  the  way  of  impoi^ 

proportion  of  the  total  nutritional  intake  furnished  by  the  several  commodity  classes. 

Br  Ratmond  Pbabih  PmJ}„  SoJ)..  LLJ).,  IVof ewor  of  Binnhwnirtfy  and  Vital  Statktiai.  Jolmi  Hopkim  VtOwmtltf. 

OeUnro  of  »7h  pi«et.  vHh  cbarts.  Cloth,  $iJ6o  net. 

Lusk's  Science  of  Nutrition 

Professor  Losk  points  out  why  certain  diseases  are  due  to  metabolic  derangements.    He  teaches 
you  how  to  correct  these  derangements.    He  gives  you  the  ver^  foundation  of  dietetics —  the 
fundameniali  upon  which  a  scientific  and  beneficial  dietary  regimen  may  be  built.    Important 
chapters  are  those  on  food  economics,  food  requirements  for  various  occupations. 
Gotavo  of  a4o  pafti.    By  GaiMAH  Lot,  Pa.D.,  IVofeMor  of  Phyriology,  CotmB  M^diori  achool.    Cloth,  |6woo  oat. 


relative 


THIRD  EDITION 


McFarland^s  Biology 


NEW  {4ih)  EDITION 


This  work  takes  up  living  Substance  generally.    There  are  chapters  on  the  cell,  reproduction, 

'  and  blood  relationship,  parasitism,  muti- 


ontogcDesis,  conformity  to  ^rpe,  divergence,  structural 
lation  and  regeneration,  grafting,  senescence,  etc. 

19  OM.  of  A57pMe»,  iUiMtratMl.    By  Joabph  MoFABUUfD,  M.D.,  PlrofeoM 
rfty  of  PennsylYttiiA. 

Barton's  Teaching  the  Sick 


Patholosy  and  Baoterioloffy.  Uniyer- 
Cloth,  $9.5o  net. 


RECENT 


Dr.  Barton's  book  is  based  on  personal  experience.  In  it  he  tdls  you  not  only  uhal  to  teadi  the 
sick,  but  how  to  teach  them — how  to  lead  the  patient  from  the  most  sinq>le  exercise  to  the  plan- 
ning and  construction  of  buildings  in  the  open. 

By  Ommam  Edwamd  Babtom ,  A.I.A.,  CooMlntkm  Home,  New  Yotk.    isbm  of  iCS  ptfee,  Boetnited. 

Caoth,  %tJ6o  net. 


SIGN  AND  MAIL  THIS  OBDBB  FOBM  TODAY 


W.  B.  SAUNDERS  COMPANY, West  Washington  Sq.tPhlla. 


Please  send  me 


JPewl'«T1ieN«tlMi*sFoo4  .  -  $3.80 net) 
Lwk'eSeienceof  Nvtritioa  -  -  Si  .00  net  L 
-      -    -  .    $2.B0netf 

•    $1.30  net  J 


I  Barton's  Teeehinc  the  Sick 


Name, 
aty.. 


Street . 
State  . 
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NEW  (jJ)  EDITION  JUST  READY 

THE  PRINCIPLES  OF 

HUMAN  PHYSIOLOGY 

By  ERNEST  H.  STARLING 

M.D.,  F.R.8.,  P.R.C.P. 

Jodrell  Professor  of  Physiology  in  UniversUy 
College,  London,  England 

Octavo,  1315  pages,  with  579  Illustrations,  10  in  colors.     Cloth,  S7.50,  net 

THE  BRITISH  MEDICAL  JOURNAL  says :  "In  the  third  edition 
the  student  and  medical  practitioner  will  find  a  full  and  up-to-date  ac- 
count of  the  whole  subject,  clearly  written,  excellently  illustrated  and  sum- 
marized by  a  practical  physiologist  of  great  knowledge  and  well-known 
originality. 

The  first  part  of  the  volume  deals  with  nutrition,    including    metabolisnj    and    the 

general  physiology,  or  the  structural,  mate-  physiology  of  digestion,  the  part  played  by 

rial  and  energetic  bases  of  the  body.    In  the  the  circulating  blood  and  lymph,  respiration, 

second  part  the  mechanisms  of  movement  renal   excretion  and   other  such   subjects, 

and  sensation  are  described;  a  new  feature  (Publisher's Note, — Much  new  material  has 

in  this  edition  is  the  introduction  of  chap-  been  inserted  in  the  sections  dealing  with 

ters  on  vision  by  Dr.  Hartridge,  extending  the  internal  secretions  and  ductless  glands, 

to  over  a  hundred  pages,  in  which  the  whole  the  sense  organs  and  the  foregoing  sub- 

subject  is  very  lucidly  put  before  the  reader,  jects.)    The  last  part  of  the  book  is  devoted 

The  third  part  describes  the  mechanisms  of  to  the  subject  of  reproduction. 

Everywhere  Professor  Starling  writes  as  a  man  of  science  interested  pri- 
marily in  the  mechanics  and  chemistry  of  physiology,  the  concrete  rather  than  the 
abstract,*  the  practical  reactions  of  the  living  body  rather  than  the  metaphysical 
conceptions  or  interpretations  to  which  they  may  give  rise." 

♦Italics  ours. 

New  Works  in  Preparation 

Principles  of  Biochemistry  Qualitative  Chemical  Analysis 

By  T.  Brailsford  Robertson,  Ph.D.,  By  Theodore  J.  Bradley,  A.M.,  B.S., 

D.Sc,  Formerly  .Prof essor  of  Biochem-  Ph.G.,  Dean  and  Professor  of  Analyt- 

istry  in  the  University  of  Toronto  and  ical  and  Organic  Chemistry,  Massachu- 

in  the  University  of  California.    Ready  setts    Collie    of    Pharmacy,    Boston, 

soon.  Ready  soon. 

Text-Book  of  Hygiene  Essentials  of  Histology 

By  Eminent  American  Authors.     Edited  By   Sir  Edward  A.   Schafer,   M.D., 

by  William  Hallock  Park,  M.D.,  Di-  Sc.D.,  LL.D.,  Professor  of  Physiology, 

rector  of  Bureau  of  Laboratories,  Dept.  Univ.  of  Edinburgh.    New  (nth)  edi- 

of  Health,  New  York.    Ready  soon.  tion. 

Texts  gladly  sent  for  examination 

PHILADELPHIA       f     rjA      J^     CDDinCO        NEW   YORK 
TM^lOSaiMoniSt     l^CtJ\   Ok    JrCDlViCK    2 West 4Mh StffMl 
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A  SIMPLIFIED  POTENTIOMETER 


The  instrument  illustrated  above  is  commonly  known  as  the 
"Students'  Potentiometer."  Like  our  Type  K  Potentiometer,  it 
has  a  dial  for  o.i  volt  steps,  with  a  slide  wire  giving  intermediate 
values.  It  differs  from  the  Type  K  in  requiring  all  other  connec- 
tions for  the  potentiometer  arrangement  to  be  made  externally; 
also  in  being  less  precise. 

While  this  potentiometer  was  originally  designed  for  students' 
laboratory  work  in  physics  and  chemistry,  it  is  a  very  serviceable 
instrument  in  all  cases  where  voltages  are  to  be  measured  to  an 
absolute  accuracy  of  0.5  millivolt,  up  to  2.2  volts. 

Another  design  of  the  Students'  Potentiometer  is  a  double  purpose 
instrument.  Connections  are  provided — through  extension  coils 
having  a  cutout  switch — to  the  slide  wire  so  that  the  latter  may 
be  used  as  the  variable  ratio  in  an  electrolytic  bridge. 

Bulletin  S765  describes  the  Students'  Potentiometer 


LEEDS  8c  NORTHRUP  COMPANY 

ELECTRICAL  MEASURING  INSTRUMENTS 

4901  8TENTON  AVENUE  PHILADELPHIA,  PA. 
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Recent  Important  Works  on 

Home  and  Community  Hys^iene 

FIRST  AID  IN  EMERGENCIES 

By  Eldsidgb  L.  Euason,  A.B.,  M.D.    Fonner  Lecturer  on  First  Aid  in  Emergencies, 

University  of  Pennsylvania. 
io6  Illustrations.    215  Pages.    $1.75. 
The  best  and  most  compact  book,  with  its  convenient  thumb  index  and  illustrations,  with 
which  to  meet  all  emergencies  arising  from  accidents  or  sickness.    It  gives  quidcly  under- 
stood directions,  with  special  chapters  on  surgical  principles  and  supplies,  bandaging,  hemor- 
rhage and  drugs. 

HYGIENE  OF  THE  EYE 

By  WnxiAM  Campbell  Posey,  A.B.,  M.D.  University  of  Pennsylvania. 
120  Illustrations.  34^  Pages.  Octavo.  $4.5a 
None  but  an  expert  could  give  so  effectively  the  essential  points  as  to  the  structure  of 
the  eye,  its  care  and  protection  in  health  and  treatment  in  disease,  with  the  intention  of 
striking  at  the  root  of  the  large  percentage  of  eye  troubles  and  blindness  in  the  American 
population.  It  is  an  authoritative  and  practical  guide  to  the  prevention  and  conservation  of 
eyesight  under  all  conditions  and  as  such  will  prove  of  practical  value  to  the  members  of 
the  medical  profession  engaged  in  industrial  work. 

HOME  AND  COMMUNITY  HYGIENE 

By  Jean  Broadhurst,  Ph.D.  Teachers'  G>llege,  Columbia  University. 
428  Pages.  I  Colored  Plate.  119  Illustrations.  $2.50. 
''This  is  nothing  less  than  an  encyclopedia  of  h3rgiene  written  in  die  simple  style  which 
makes  it  understandable  and  interesting  to  the  most  inexpert  laynian  and  yet  so  scholarly 
and  authoritative  as  to  command  the  respect  of  the  scientific  physician  or  sanitarian.  For 
the  professional  library,  for  the  school,  for  the  family.  It  is  to  be  commended  in  the 
heartiest  and  most  unhesitating  terms.  It  is  of  exceptional  interest  and  practical  value."— 
New  York  Tribune. 

MOUTH    HYGIENE 

By  John  Savre  Marshall,  M.D.,  ScD.  Syracuse  University. 
Second  edition,  revised.  22  Illustrations.  i2mo.  $2.50. 
The  importance  of  mouth  hygiene  to  public  health  is  now  receiving  the  attention  it 
deserves.  This  little  handbook  covers  the  subject  thoroughly.  The  facts  given  and  the  sug- 
gestions made  are  of  the  greatest  value  to  those  interested  in  community  hygiene  as  well  as 
to  individuals.  The  author  points  out  the  connection  between  oral  diseases  and  immorality, 
drunkenness,  crime,  and  insanity. 

ELIASON'S  PRACTICAL  BANDAGING 

By  Eldkidge  L.  Eliason,  A.B.,  M.D.    University  of  Pennsylvania. 
Crown  Octavo.    124  Pages.    155  Illustrations.    Goth,  $1.75. 
All  the  recognized  classical  bandages  in  common  use  are  described.    The  exact  amount 
of  material  required  is  shown,  how  to  roll,  starting,  requisites  of  a  bandage  and  its  ending— in 
a  word,  it  is  the  most  complete  and  practical  work  in  existence  describing  the  various  band- 
ages and  dressings  and  dieir  application,  including  Adhesive  and  Plaster  of  Paris  Dressings. 

PRINCIPLES  lAND  PRACTICE  OF  MILK  HYGIENE 

By  Louis  A.  Klein,  V.M.D.    Professor  of  Pharmacology  and  Veterinary  Hygiene  in  tiic 
School  of  Veterinary  Medicine  at  the  University  of  Pennsylvania,  and  Dean  of  tiie  Faculty. 
41  illustrations  in  the  text    Octavo.    $4.00  net 
It  presents  systematically,  in  concise  form,  the  facts  and  principles  which  are  of  impor- 
tance in  the  practice  of  miUc  hygiene  and  describes  how  they  may  be  applied  in  the  inspection 
of  dairy  farms  and  in  the  examination  of  milk.    It  will  prove  of  service  to  dairy  inspectors, 
milk  examiners,  public  health  officials,  and  others  interested  in  the  production  of  wholesome 
milk. 

—Write  for  Descriptive  Circular-- 

J.  B.   LIPPINOOTT  OOMPANY 

Publishers  PhlladslphI* 


Digitized  by  LjOOQIC 


SCIENCE— ADVERTISEMENTS 


The  Journal  of  General  Physiology 

■DITSD  lY 

JACQUES  LOEB»  N«w  York»N.  Y. 

W.  J.  V.  OST£RHOUT»  Cunbridg*,  Mam. 

CONTENTS  OF  VOLUME  II,  No.  6,  JULY  20,  1920 

Northrop.  John  H.  The  influence  of  the  substrate  concentration  on  the  rate  of  hydrolysis  of  proteins 
by  pepsin. 

SCHMITZ,  Hbnry.    Enzyme  action  in  EchinodonUum  tinctorium  Ellis  and  Everhart. 
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Books  That  Are  Masterpieces 


Medical  Aspects 
of  Mustard 

Gas  Poisoning 

By  AldrMi  SeoU  Warthin,  Ph.D.,  M.D^  Professor 
of  Pstholon^  and  Director  of  the  Pstholofflcsl  I«ab- 
oratories  of  the  University  of  Michigan ;  and  Carl 
Vamon  Wallar,  M.S.,  M.D.,  AssisUnt  Professor  of 
Pathology.  University  of  Michisan  Medical  School. 
Ann  Arbor,  BCichiffan. 


270  pases.  6$^  x 93^.  with  156  original  iltns- 
trations.  Beautifully  printed  and  bound 
in  red  silk  cloth.    Price.  $7.00. 

T  This  book  will  be  of  interest  to  all  who 
deal  with  gas  poisoning  cases.  The  authors 
spent  mnch  of  their  time  experimenting 
with  mustard  gas  and  other  gases  during 
the  period  and  after  the  war.  Human  ma- 
terial in  one  of  the  industrial  plants  of  the 
Chemical  Warfare  Service  was  studied  by 
the  authors  and  many  cases  are  given,  both 
clinically  and  with  their  laboratory  data. 
The  research  work  contained  in  this  volimie 
was  awarded  a  Gold  Medal  at  the  Victory 
Meeting  of  the  A.  M.  A.  The  book  is  a  work 
of  art,  is  beautifully  printed  and  handsomely 
botmd.  Only  a  limited  edition  has  been 
printed. 

T  Perhaps  the  greatest  feature  of  the  book  is 
the  large  collection  of  beautiful  photomicro- 
graphs, considered  the  finest  ever  used  in  a 
medical  book. 
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By  Llsfw^llyn  J.  Ll«waijn,  M.B^  (I<ond.),  Late 
Temp.  Member  Appeals  Tribunal  Ministry  of  Pen- 
sions.  Senior  Physician  and  Governor,  Rosral  Mineral 
Water  Hospital;  and  A.  Baaaatt  Jonas*  M.B., 
Cl^ond.).  Teiap.  Cap.  R.A.M.C.  Military  Orthopedic 
Hosp..  etc  With  Section  on  Peasioos  in  Relation  to 
the  Eye.  by  W.  M.  Beaumont.  Actina  Ophthalmic 
Surgeon  to  Bath  War  Hospital,  etc. 

702  paces.  6^x9^.  beautifully  printed  and 
bound.    Price,  silk  cloth  bindina.  $8.50. 

T  The  first  S3rstematized  attempt  to  formu- 
late the  principles  that  should  govern  our 
evaluation  of  disabilities  or  infirmities  of 
workmen  and  soldiers.  The  authors  have 
approached  the  subject  from  a  point  of  view 
that  allows  a  broad  outlook  indtiding  the 
htmian  and  economic  as  well  as  phjrsiological 
medical  bearings  of  pensioning. 
T  The  book  recommends  itself  to  those  who 
are  in  any  serious  way  concerned  in  working 
out  the  problems  of  pensioning,  for  it  is 
written  from  a  distinctly  human  point  of 
view  and  is  very  careful  and  exact  in  its 
method.  Because  the  material  in  the  book 
is  based  on  such  sound  principles  and  is  so 
exact  and  specific,  it  should  prove  to  be  of 
the  greatest  value  to  all  medical  men,  law- 
yers»  State  and  National  workmen's  compen- 
sation boards,  industrial  ph3rsicians,  and  lia- 
bility departments  of  insurance  companies, 
as  well  as  to  political  and  social  reformers. 
T  It  makes  a  distinct  constructive  contribu- 
tion to  the  industrial  medical  problem  of  to- 
day. 
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purely  experimental. 
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A  Complete  H-ion  Outfit 

IN  OUR  STOCK  FOR  tMMEDlATE  SHIPMENT 
OF  SERVICE 


No.  42tMa    Complete  H-ion  Ovtflt 

Dotermination  of  H-ion  concentration  in  eolutions  by  means  of  the  Potentiometer  haa 
attained  a  siflrniflcance  which  eeems  now  to  indicate  for  the  Potentiometer  a  position  of  im- 
portance in  chemical  and  biological  work  at  least  equal  to  that  occupied  by  the  Polarime- 
ter,  Refractometer  and  Spectrometer. 

We  offer  below  a  selection  of  equipment  recommended  on  the  authority  of  those  ex- 
perienced in  both  the  manufacture  and  use  of  such  apparatus,  and  which  may  be  taken  as 
typical  of  many  outfits  now  in  actual  use. 

With  a  reasonable  understandinsr  of  the  fundamental  principles  involved,  the  operation 
of  this  outfit — reading:  in  an  average  solution  the  difference  in  potential  between  the 
calomel  electrode  end  the  hydrogen  electrode  in  fractions  of  a  millivolt  to  the  equivalent 
of  0.001  of  a  Pn  unit — is  less  of  an  undertaking:  than  weigrhingr  on  an  analytical  balance, 
and  some  statements  in  current  literature  that  electrometric  determination  of  H-ion  con- 
centration is  both  complicated  and  difficult,  seem  to  need  qualification. 

4a6«9.     POTBNTIOMBTBIi  OUTFIT  for  tke  proelM  electrometric  «ctcrmlMitlom  of  H-lom 
coMccMtmtloB  iM  oolvtloBJi,  completc  as  shown  in  above  illustration 4fnM 

The  above  outfit  consista  of  the  following:: 

42568.     liCedJi  A  Northrsp    Type  K  PotcMtiometer 978.M 

42Ki99.    I«oe«a  A  Northrap    Bmc1om4  I^amp  ui«  Scale  Oalvamomctcr 6B.M 

42601.    liccda  A  Nortkrsp    Combined  Sapport  and  Skaker  for  calomel  elec- 
trode, connecting:  vessel  and  hydrogen  electrode.     With  motor  for 

110  volts,  a.  c,  60  cycles * 75JI6 

42620.     Weaton  Staadard   CeU    18.75 

21778.     Storage  Battery,  2- volt,   10-amp.   hour  capacity 6.00 

42648.     Two   Clark  Hydrogen  ESlectrode   Teoada 10^40 

42620.     Two   Platlnvm   Blectrodes,    for   above 7.00 

42646.     Calomel  Blectrode  Teaael    4.60 

42047.     Clark  Coaaectla*  Teasel    7a6 

Sapplement  No.  OS.  "Apparatus  for  the  Measurement  of  the  Differences  of  Potential  and 
Electrolytic  Conductivities/'  illustratingr  and  describins  in  detail  the  above  and  similar 
equipment,  now  ready  for  distribution. 

Prioem  aoli/eot  to  ehmnge  without  notice 
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WHOLESALE.   RETAIL  AND   EXPORT  MERCHANTS 
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WEST  WASHINGTON  SQUARE  PHILADELPHIA^  U.  8.  A. 
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SOME  OBLIGATIONS  AND  OPPORTUNI- 
TIES OP  SCIENTISTS  IN  THE 
UPBUILDING  OP  PEACES 

We  have  been  free  from  the  turmoil  of 
actual  warfare  for  eoTnethiug  over  a  year  and 
it  is  hifl^  time  we  turn  our  faces  with  resolute 
courage  toward  the  coming  years  with  the 
determination  l^t  the  world  shall  be  a 
happier^  saner,  and  safer  one  for  humanity. 
The  results  of  victory  have  probably  not  been 
all  that  we  expected  and  certainly  not  all  that 
many  of  us  desired  while  in  many  resgeats 
the  results  have  been  entirely  unforeseen.  To 
scientists,  I  imagine,  one  of  the  most  sur- 
prising outcomes  of  the  war  has  been  the 
sudden  and  I  believe  permanent  enthrone- 
ment of  science  in  the  activities  of  humanity. 
In  the  carrying  on  and  the  winning  of  the 
war,  men  of  science  played  an  unexpectedly 
important  and  indiq>ensable  part  The  roll 
of  honor  among  the  sciences  is  large  and 
includes  certainly  all  of  them  represented 
here  to-night.  The  men  in  these  sciences 
were  called  from  every  quarter  of  the  nation; 
and  the  promptness  with  which  they  answered 
the  calls  and  the  effectiveness  with  which  they 
met  the  demands  made  iq)on  them  should  be 
a  source  of  pride  and  inrofound  satisfaction 
to  every  one  of  us. 

THE  SlUNDING  OP  SOIENCB  IN  THE  KINDS  OF  THE 
PEOPLE 

As  a  result  of  their  work  the  value  of  re- 
search and  investigation  to  the  welfare  of  the 
nation,  whether  in  peace  or  in  war,  has  teikea 
hold  on  the  minds  of  the  people  as  never 
before;  and  the  worth  and  usefulness  of  the 
scientist  to  humanity  have  received  general 
recognition  from  the  public  to  an  extent  long 
justified  but  hardly  expected  in  our  day  and 

1  An  address  delivered  at  tbe  installation  of  the 
new  members  of  the  Alpha  Chapter  of  Sigma  Xi  at 
Cornell  University,  May  18,  1920. 
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age.  As  one  dear  evidence  of  this  I  cite  the 
adoption^  by  the  American  Federation  of 
Labor  at  Atlantic  Oity^  of  that  noteworthy 
resolution  with  its  remaikable  preambles  con- 
cerning the  importance  to  the  nation  of  sci- 
entific research.  The  resolution  is  well  worth 
repeating  here  a;nd  is  as  follows: 

Besolved,  by  the  American  Federation  of  Labor 
in  convention  assembled,  that  a  broad  program  of 
seientifie  and  technical  research  is  of  major  impor- 
tance to  tlie  nationid  welfare  and  should  be  fos- 
tered in  every  way  by  the  federal  govemmenti  and 
that  the  activities  of  'the  government  itself  in  snch 
resear<^  should  be  adequately  and  generously 
supported  in  order  that  the  work  may  be  greatly 
strengthened  and  extended;  and  the  secretary  of 
this  federation  is  instructed  to  transmit  copies  of 
this  resolution  to  the  President  of  tiie  United 
States,  to  the  president  pro  tempore  of  the  Senate, 
and  to  the  speaker  of  the  House  of  Bepresentatives. 

The  five  preambles  preceding  the  resolution 
set  forth  in  a  very  dear,  cogent  manner  the 
importance  of  research  to  the  development 
of  our  industries,  manuf acturingy  agriculture^ 
mining,  to  increased  production,  and  to  the 
general  welfare  of  the  workers.  One  can  not 
fail  to  realize  that  the  accumulated  achieve- 
ments of  science  prior  to  the  war  together 
with  the  accomplishments  of  scientists  during 
that  terrible  struggle  have  created  a  heritage 
for  future  generations  of  research  workers 
from  which  th^  may  ^take  increased  de- 
Totion"  to  their  chosen  pursuit.  Although 
we  may  fed  gratified  with  this  background  of 
the  status  of  research  and  with  the  inresent 
position  of  science  we  must  not  forget  that 
there  is  another  and  serious  side  to  this 
situation.  We  must  not  forget  that  this 
world  confidence  in  our  work  and  reliance 
upon  us  for  future  accomplishment  put  upon 
us  an  enormous  responsibility  and  a  high 
obligation  to  show  oursdves  worthy  of  the 
faith  and  equal  to  the  expectations  of 
humanity.  Moreover,  we  are  now  in  a  posi- 
tion where  we  must  make  a  determined  effort 
to  meet  these  added  obligations  and  liye  up 
to  them  in  the  same  devoted,  courageous,  un- 
selfish spirit  of  achievement  with  which  this 
heritage  has  come  to  us  and  we  must  carry 


them  on  with  energy,  effectiveness,  and  joy. 
What,  then,  are  some  of  the  obligations  and 
opportunities  of  the  scientist  in  the  coming 
years  of  peace! 

OPPOBTUNFTIES  OP  SCTENTISTS  IN  THE  SOCIAL  WEL- 
FARE OF  THE  PEOPLE 

First  of  all  it  seems  to  me  that  the  student 
of  sdence  will  necessarily  take  a  more  active 
part  in  certain  directions,  at  least,  in  at- 
tempts to  aid  in  solving  some  of  the  social 
and  perhaps  political  probl^ns  of  the  people. 
Indeed  it  appears  to  be  his  duly  to  do  so 
and  the  opportunity  is  worthy  of  the  man. 
As  a  case  in  point  with  whidi  I  haye  been 
much  impressed  was  the  {partitioning  of 
Austria-Hungary  by  the  Conference  of  Paris. 
Simonds  points  out  very  forcefully  that  in 
this  i>artitioning  there  was  created  one  state 
ridi  in  minerals  and  possessing  considerable 
industrial  machinery  but  having  no  areas  of 
soil  on  which  food  can  be  grown  for  the  sup- 
port of  its  people.  Another  state  was  created 
containing  the  city  of  Vienna  which  ap- 
parently has  no  sources  of  food,  of  raw  mate- 
rials, or  of  any  of  the  dements  necessary  for 
self-maintenance,  while  a  third  state  was  set 
ai>art  that  has  no  minerals  and  few  raw 
materials  but  can  produce  more  food  than  is 
needed  for  its  own  consumption  yet  it  was 
given  no  outlet  to  the  sea  and  was  left  with 
no  means  of  transportation  by  which  products 
can  be  exchanged  between  it  and  adjacent 
states.  Thus  the  economic  situation  created 
by  academic  statesmen  and  politicians  is  an 
impossible  one.  K  the  technically  trained 
civil-engineer,  mining  engineer,  geologist,  soil 
technologist,  and  agronomist,  for  example;, 
had  been  sent  to  study  the  regions  and  their 
data  had  been  laid  before  the  Conference  and 
the  vital  bearing  of  their  findings  on  the  eco- 
nomics of  the  situation  had  been  pointed  out, 
perhaps,  as  Simonds  says,  from  another  point 
of  view,  the  eggs  would  not  now  have  to  be 
wholly  unscrambled  in  order  to  make  living 
conditions  for  those  middle  European  people 
possible.  Certainly  the  opportunity  for  the 
sdentist  in  this  political  matter  was  and  is 
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yet^  I  believe,  perfectly  evident  and  the  world 
should  be  made  to  understand  it. 

Another  field  in  which  the  scientist  must 
take  a  more  active  part  in  certain  social 
problems  of  the  people  is  the  direct  outcome 
of  a  state  of  affairs  which  his  own  efforts 
have  produced.  I  refer  to  the  results  of  re- 
search in  the  industrial  world  and  the  effect 
on  the  social  condition  of  the  worker. 

The  researches  of  science  in  the  industrial 
world  and  the  enormous  development  of  spe- 
cialized machinery  and  processes  of  manu- 
facture have  resulted  in  producing  great  in- 
equalities in  the  social  life  of  the  peopla 
These  researches  have  certainly  resulted  in 
giving  power  to  a  few  men  and  in  belittling 
the  position  and  character  of  many  men, 
notably,  the  individual  workers.  The  tech- 
nical results  of  industrial  research  have  made 
possible  the  practical  control  of  the  world^s 
production  of  clothing,  furniture,  much  of  its 
food,  and  means  of  transportation  by  a  com- 
parativdy  few  men.  Industrial  research  and 
development  have  made  some  men  very  rich 
and  caused  a  great  many  men  to  remain  un- 
comfortably poor.  I  do  not  mean  to  say  tiiat 
the  laborer  is  not  better  off  to-day  in  houses^ 
supplies  of  food,  clothing,  entertainment,  and 
the  general  comforts  of  life  than  he  has  ever 
been  in  the  history  of  the  world,  but  I  do  say 
that  he  is  tending  to  become  more  of  an  auto- 
maton, more  of  a  machine,  and  less  of  an 
individual  and  that  he  is  still  living  largely 
under  sanitary  and  health  conditions  that  are 
wholly  incompatible  with  the  advancement  of 
the  age  and  our  present  knowledge.  These 
effects  on  the  worker  and  on  society  are  some 
of  the  paradoxes  of  industrial  scientific  re- 
search and  investigation.  And  it  appears  as 
though  further  activities  of  this  line  of  re- 
search wiU  tend  still  farther  in  the  same 
direction,  yet  the  need  for  similar  and  more 
intense  investigation,  as  I  shall  try  to  point 
out,  is  absolutely  imperative  and  more  press- 
ing than  ever  before. 

Unquestionably  the  major  problems  of 
social  welfare  must  be  left  to  the  student  of 
humanities  who  is  especially  equipped  by  his 
knowledge  of  the  philosophies,  religions,  lan- 


guages, racial  temperaments,  and  histories  of 
man,  to  deal  with  these  questions.  Yet  I 
believe  the  scientist  may  do  much  to  alleviate 
the  effects  of  his  industrial  researches  and, 
it  seems  to  me,  he  has  an  obligation  in  this 
matter  to  meet  and  a  duty  to  perform  which 
perhaps  have  not  been  fully  realized.  The 
laboring  men,  in  one  of  the  preambles  to  the 
resolution  which  I  have  read,  have  already 
indicated  the  direction  in  which  a  part  of 
the  effort  of  the  scientist  must  go  in  this 
matter.  In  speaking  of  the  importance  of 
scientific  research  the  laboring  men  said  *'  and 
the  health  and  well-being  not  only  of  the 
workers  but  of  the  whole  population  as  well 
are  dependent  upon  advances  in  medicine  and 
sanitation.''  In  this  direction,  then,  may  lie 
some  of  the  efforts  of  the  scientist  to  amel- 
iorate the  unsatisfactory  conditions  brought 
about  by  industrial  research.  Certainly  any 
improvement  in  the  sanitary  and  health  con- 
ditions of  the  laboring  man  will  react  upon 
his  social  welfara  Here  the  medical  man, 
the  sanitary  engineer,  and  the  biologist  may 
find  an  enlarged  opportunity  and  a  chance 
to  aid  in  undoing,  as  it  were,  some  of  the 
undesirable  results  that  the  scientist  has  un- 
wittingly brought  about  in  his  zealous  in- 
vestigations. Indeed,  in  a  wider  way,  any- 
thing that  the  scientist  can  do  to  vary  the 
monotony  of  the  laborer's  job,  to  remove  the 
danger  of  accident  to  life  and  limb,  to  re- 
lieve the  abnormal  strain  of  fatigue,  or  to 
improve  the  man's  well-being  in  any  way 
should  be  done  and  unquestionably  the  scien- 
tist has  a  duty  in  this  direction  to  perform. 

SOME    PROBLEMS   AWATFINO    SOLUTION    BY 
SCIENTISTS 

But  aside  from  these  questions  which  many 
of  us  will  deem  relatively  unimportant  there 
yet  remain  out  of  the  many  momentous  prob- 
lems facing  the  world  to-day  at  least  three 
which  are  pressing  for  immediate  solution 
and  a  fourth  one  which  needs  new  emphasis 
and  added  stress. 

The  problems  to  which  I  refer  are:  (1)  the 
serious  need  for  an  increase  in  the  production 
of  the  necessities  of  life;  (2)  the  development 
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in  the  shortest  possible  time  of  more  extensiye 
and  more  efficient  means  of  transportation; 
(8)  the  increase  of  the  sources  of  physical 
power  and  force;  and  (4)  ihe  maintenance 
and  increase  of  the  ideals  and  the  spiritual 
forces  of  himianity. 

In  considering  the  first  three  of  these  i^ob- 
lems  one  can  not  escape  the  conclusion  that 
the  scientist  should  and  inevitably  will  be 
one  of  the  chief  agents  upon  whom  the  world 
must  rely  for  aid  in  the  solution  of  them. 

THE  PROBLEM  OF  INOREASINO  PRODUCTION 

The  world  to-day  is  facing  a  serious  short- 
age of  food  sui^liesy  which,  in  some  European 
countriesy  has  already  reached  the  acute  stage 
of  famine  conditions.  In  the  United  States 
the  farmers  are  facing  a  labor  shortage  which 
in  many  cases  is  actually  curtailing  produe- 
tiouy  while  some,  having  arrived  at  an  ad- 
vanced age  at  whidi  their  physical  stamina  is 
not  strong  enough  to  withstand  the  dis- 
couraging situation,  are  not  only  disposing  of 
their  farms  but  are  actually  abandoning  them 
and  adding  thems^ves  to  the  already  great 
army  of  unproductive  people  in  the  towns 
and  cities. 

In  this  situation  the  trite  and  familiar  say- 
ing that  **  he  who  makes  two  blades  of  grass 
grow  where  one  grew  before*'  takes  on  a  new 
meaning — a  meaning  not  only  of  fame  and 
altruism  but  of  dire  necessity  to  the  human 
race.  The  chemist  and  the  soil  technologist 
must  show  how  the  farmer  can  produce  more 
per  acre;  the  engineer  must  devise  machinery 
for  the  production  of  crops  on  an  increased 
acreage  with  lessened  labor;  the  physicist, 
chemist,  and  electrical  engineer  must  show  us 
how  to  get  more  and  cheaper  supplies  of 
nitrogen;  the  plant  breeder  must  develop 
more  productive  varieties  of  plants;  and  the 
jBoologist  and  botanist  must  find  better  meth- 
ods of  protecting  the  crops  produced  from 
destruction. 

It  is  not,  however,  in  food  alone  that  we  are 
suffering  from  an  underproduction.  It  is  the 
same  story  in  dothing,  household  furnishings, 
building  materials,  farm  machinery,  and  other 
vital  supi^ies;  and  in  the  face  of  it  all  the 


laboring  element  is  struggling  for  shorter 
hours  of  labor  and  certainly  in  general  a 
consequent  lessened  productive  capacity  per 
man.  The  laboring  man  of  America  appears- 
blind  to  the  fact  Ihat  his  higher  wages,  greater 
comfort,  and  general  prosperity  over  that  of 
his  European  contemporary  have  been  due 
primarily  to  his  greatly  increased  productive 
capacity  under  the  conditions  of  industry  as 
carried  on  in  this  coimtry.  And  his  utter 
fatuity  in  attempting  to  curtail  the  very 
thing  that  contributes  to  his  well-being  is 
one  of  the  amazing  things  in  the  world  to- 
day. In  spite  of  this  paradoxical  attitude  the 
laboring  man  is  struggling  for  more  leisure 
and  seems  destined  to  attain  it. 

THE   PROBLEM   OF   INCREASING   THE   MEANS   OF 
TRANSPORTATION 

Turning  for  a  minute  to  our  second  prob- 
lem, the  necessity  of  better  and  more  eco- 
nomical means  of  transportation,  let  us  recall 
briefly  the  conditions  as  they  exist  to-day. 
Competent  authorities  estimate  that  the 
country's  transportation  needs  in  the  last  six 
years  have  increased  45  per  cent  while  the 
railroad  facilities  have  increased  but  2  per 
cent  We  are  told  that  from  300,000  to  800; 
000  new  freight  cars  and  from  1,000  to  2,000 
additional  engines  are  needed  at  once  while 
Europe  is  infinitely  worse  off  than  we  are.  It 
appears  that  some  cities  in  southern  Europe 
actually  faced  famine  conditions  for  a  time, 
at  least,  with  sullies  within  reasonable  dis- 
tance but  absolutely  unavailable  because  no 
means  of  transportation  existed  to  bring  them 
within  reach  of  the  suffering  community. 

The  transportation  problem  in  this  country 
has  been  developed  by  men  whose  principle 
aim  in  former  years,  at  leasts  has  been  to 
make  the  railroads  pay  attractive  dividends 
on  the  stock  which  has  often  been  watered 
stock.  The  time  has  come,  it  seems  to  me, 
when  the  whole  matter  should  be  put  on  a 
thoroughly  scientific  basis  by  the  technically, 
scientifically  trained  man.  The  permanoit 
cure  for  many  of  the  ills  oi  tranqtortation  is 
to  determine  by  careful  sci^itific  iresearoh 
and  investigation  more  efficient  and  cheaper 
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types  of  power,  fuel,  engines,  cars,  and  other 
equipment  tliat  enter  into  the  problem.  In 
other  words,  the  costs  of  the  means  of  trans- 
portation should  be  lessened  rather  than  the 
price  to  the  public  increased  The  answers 
to  these  questions  will  be  obtained  very 
largely  by  the  investigator. 

Intimately  bound  up  with  this  whole  ques- 
tion is  that  of  public  highways  and  their 
function  as  means  of  transportation.  The 
motor  truck  or  some  similar  and,  I  hope, 
more  efficient  Tehide,  seems  destined  to  revo- 
lutionize the  methods  of  the  interchange  of 
products,  certainly  within  the  con£nes  of  rea- 
sonably limited  areas.  But  in  this  matter,  as 
in  scores  of  others  affecting  intimately  the 
welfare  of  mankind  in  this  country,  we  have 
pursued  a  policgr  of  laiasez  faire.  We  have 
bonded  the  state,  taxed  the  people^  built  the 
roads,  watched  them-  crumble  to  dust  and 
have  then  bethought  ourselves  of  the  desir- 
ability of  an  investigation  of  the  principles 
of  road  making  and  of  road  materials.  IJn- 
queetionably  we  shall  awake  in  time  to  the 
necessity  of  a  careful,  thorough,  extended  in- 
vestigation of  the  whole  question  of  transpor- 
tation. When  that  time  comes  the  country 
will  inevitably  turn  to  the  scientist  for  aid 
in  solving  the  problem.  The  ojyportimity  is 
inviting  and  I  trust  we  shall  have  men 
trained  for  the  work. 

THE  PROBLEM  OF  IKGREASINO  THE  SOURCES  OF 
PHYSICAL  POWER 

The  third  problem  to  which  I  referred, 
namely,  that  of  the  need  of  increased  or 
entirely  new  sources  of  physical  force  or 
power  is  a  larger  and  really  more  basic  ques- 
tion. The  railroads  of  this  coimtry  in  1918 
used  approximately  165,000,000  tons  of  coal. 
What  the  marine  and  stationary  engines  used 
during  that  year  I  do  not  know  but  the  aggre- 
gate must  have  been  large.  From  all  of  this 
vast  amount  of  coal  consumed  in  the  United 
States  for  the  purpose  of  generating  force, 
approximately  90  per  cent,  of  its  heat  was 
never  delivered  as  mechanical  power  by  the 
engmeB  in  whose  boilers  it  was  burned.  What 
an    overwhelming    waste?     And    simply    be- 


cause of  our  present  inability  to  avail  our- 
selves of  anything  like  the  total  inherent 
force  or  power  that  lies  within  this  oostly, 
steadily  decreasing  product,  coal.  In  what 
dire  need  the  world  is  of  this  latent  but  lost 
power  I  How  much  labor,  energy,  money, 
cargo-space,  ships,  and  cars  now  used  in 
mining  and  transporting  coal  could  be  de- 
voted to  other  lines  of  industry  and  commerce 
if  only  one  half  of  the  latent  power  of  this 
mineral  could  become  available  and  that  is 
the  task  that  confronts  the  scientist  The 
last  word  on  the  means  of  utilization  of  this 
vast  waste  of  power  has  certainly  not  been 
said. 

Oil,  our  other  great  natural  commodity 
from  which  we  obtain  physical  power  is 
already  in  greater  demand  than  it  can  be 
supplied  from  our  own  fields.  The  situation 
is  already  acute  and  in  less  than  a  score  of 
years  the  supply  in  the  United  States  promises 
to  be  exhausted.  Either  new  sources  of  oil 
must  be  found  or  some  substitute  must  be 
produced. 

Electricity,  another  of  our  great  forces  is 
now  awkwardly  obtained  by  expensively  har- 
nessing some  mighty  stream  or  by  wasting 
nearly  all  of  the  latent  power  of  coal  to 
capture,  as  it  were,  this  omnipresent,  illimit- 
able agenqy  of  force.  There  ought  logically 
to  be  some  method  by  which  we  could  avail 
ourselves  of  this  force  in  a  more  direct  way — 
by  reaching  out,  as  it  were,  and  taking  it. 

At  the  best  then  our  present  sources  of 
physical  power  are  very  inadequately  avail- 
able or  are  hopelessly  declining.  In  either 
event  something  must  be  done  and  done  in 
the  immediate  future  or  we  shall  revert  to 
semi-primitive  conditions.  It  is  to  the  sci- 
entist that  we  must  look  in  large  measure  for 
the  solution  of  this  vital  question. 

In  considering  then,  these  three  problems 
one  can  not  fail  to  be  impressed  with  the 
seriousness  of  the  situation.  In  confirmation 
allow  me  to  relate  briefly  a  recent  experience. 
Within  the  last  week  I  received  a  letter  from  a 
company  in  'New  York  City  saying,  ''we  can 
not  make  shipment  of  your  material  from 
New  Jersey  but  we  think  we  may  be  able  to 
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send  it  from  our  stock  here  in  the  city  if  you 
are  willing  to  pay  the  extra  cartage.*'  On  the 
self-Bame  day  I  received  a  notice  from  a  com- 
pany in  Chicago  saying,  ^the  express  com- 
panies are  unahle  to  handle  express  from 
Chicago  to  points  in  New  York  State."  The 
next  day  the  same  comi)any  sent  me  notice 
that  although  they  were  preparing  the  order 
for  shipment  by  freight  the  railroads  in 
Chicago  could  not  accept  it  at  present  and 
they  feared  there  would  be  considerable  delay 
in  forwarding  the  order.  These  happen  to  be 
coincidents,  indicative  not  only  of  the  present 
condition  of  transportation  but  of  much 
deeper  and  more  serious  social  and  political 
conditions.  It  is  amazing  and  rather  start- 
ling to  awake  and  find  that  in  this  coimtry 
of  ours  there  is  to-day  but  one  agent  of 
transportation  actually  and  fully  functioning 
— ^namely  the  United  States  Parcels  Post. 
Unquestionably  these  conditions  are  partly 
due  to  the  abnormal  unrest  in  the  minds  of 
the  people  but  what  is  much  more  serious, 
out  of  these  conditions  is  bound  to  come 
further  unrest,  so  that  the  end  is  not  now  in 
sight.  In  spite  of  one's  faith  in  this  beloved 
coimtry  of  ours  and  in  spite  of  one's  boldest 
optimism  one  can  not  look  forward  without 
some  fear  and  misgiving  and  our  hope  must 
rest  very  largely  in  the  ability  and  the  genius 
of  our  yoimg  men  and  women,  especially  in 
those  who  are  trained  to  think  and  to  work 
independently  with  the  methods  of  research. 
If  scientists  can  solve  the  problems  we  have 
touched  upon  th^  will  not  only  contribute  to 
the  material  welfare  of  the  country  but  will 
also  aid  in  allaying  and  finally  settling  the 
social  unrest  of  the  people.  The  obligations 
of  the  scientist  in  the  upbuilding  of  peace  are 
great  and  opportunity  is  knocking  at  the  door 
of  each  one  of  us. 

THE   CONTINUED  NEED  FOR  RESEARCH  IN  PURE 
SCIENCE 

The  discussion,  so  far,  has  turned  mainly 
on  what  the  world  has  long  called,  applied 
research.  It  seems  to  me  that  the  term  ap- 
plied research  is  a  misnomer  and  that  it 
would  be  far  more  accurate  and  nearer  the 


truth  to  designate  it  as  research,  applied. 
That  is  to  say,  in  the  solution  of  any  problem 
by  scientific  investigation,  no  matter  in  what 
direction  it  may  eventually  tend,  there  must 
first  be  research,  pure  and  intensive,  accurate 
and  often  prolonged,  followed  if  you  please 
by  an  application  of  the  principles  so  dis- 
covered. Thus  we  have  had  and  must  have 
in  greater  measure  in  the  future,,  as  I  have 
already  tried  to  point  out,  research,  the  re- 
sultant principles  of  which  may  be  applied  to 
the  solution  of  economic  problems  affecting 
the  public  welfare.  On  the  other  hand,  there 
is  among  men  such  a  thing  as  research  for 
the  pure  love  of  it.  The  diaracteristics,  how- 
ever, of  such  research  do  not  lie  in  the  method 
of  work  but  rather  in  the  spirit  of  the  man 
doing  it  The  intensity  of  the  work,  the 
broadness  of  it,  and  the  accuracy  of  it,  do  not 
differ  one  whit  from  the  research  work  that 
may  come  to  have  an  economic  application. 
The  differences  between  the  two  are  psycho- 
logical— attributes  of  the  man.  One  investi- 
gator is  absorbed  in  the  beauty  and  sublimity 
of  truth  and  in  its  discovery  without  any 
thought  of  aiding  humanity  while  the  other 
carries  on  his  research  with  the  hope  that  he 
may  not  only  discover  truth  but  that  it  may 
be  of  practical  benefit  to  the  human  race. 
But  these  subtle  distinctions  if  th^  really 
exist  are  of  no  consequence.  What  I  wish  to 
emphasize  is,  that  work  in  pure  science  con- 
stitutes after  all  the  most  fundamental  kind 
of  research  for  humanity  because  it  touches 
the  spirit  and  the  soul  of  mankind  and  ever- 
lastingly ennobles  the  human  race.  Pure 
research  in  science  or  in  the  humanitiee  has 
been  and  still  is  the  basis  for  all  intellectual 
and  moral  progress  and  advance  in  enlighten- 
ment among  all  races  and  all  peoples.  And 
at  this  critical  stage  of  civilization  the  spir- 
itual force  of  this  kind  of  intellectual  activity 
needs  new  emphasis  and  added  stress.  The 
spirit  of  the  pure  scientist  is  the  spirit  that 
we  desire  to  see  pervade  all  hxmianity  and 
all  of  the  activities  of  humanity.  It  is  a 
spirit  of  truth  and  honesty  that  tends  to 
banish  superstition,  narrowness,  greed,  selfish- 
ness, and  provincialism  and  to  establish  char- 
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ity,  faimeeBy  jusfdoey  and  democnu^.  Indeed 
aU  high  intellectual  effort^  whether  in  sci^ce 
or  in  the  hnmanitiea,  embodies  this  spirit.  I 
can  think  of  no  happier  illnstration  of  this 
fact  than  the  reply  of  the  celebrated  Amer- 
ican artist,  Edwin  A.  Abb^,  when  he  was 
aaked  why  he  was  so  particular  about  the 
historical  exactness  of  every  detail,  being 
assured  that  he  was  the  only  one  who  would 
know  the  difference.  He  replied  by  quoting 
the  following  yerse: 

In  the  elder  days  of  art. 

Builders  wrought  with  greatest  care. 
Each  minute  and  unseen  part; 

For  the  gods  see  everywhere. 

He  said: 

It  is  because  I  can't  forget  those  lines  that  I 
must  make  things  as  right  as  I  know  how,  even  if 
nobody  is  the  wiser.    ' '  The  gods  see  everywhere. ' ' 

It  is  this  spirit  of  honesty  with  one's  self 
for  the  sake  of  honesty  and  truth  that  per- 
Tades  all  genuine  intdlectual  effort,  whether 
in  science  or  in  the  humanities,  and  infiltrates 
into  the  body  politic  of  a  nation  comprising 
true  scholars  among  its  people  It  is  one  of 
the  imponderables  of  civilization  and  the 
more  our  nation  indulges  in  it  and  fosters 
it  the  higher  will  our  civilization  be. 

The  men  who  live  in  the  hearts  of  the 
human  race  as  a  source  of  inspiration  and 
greatness  are  those  that  have  unconsciously 
contributed  to  civilization  out  of  the  great- 
ness of  their  souls  and  their  work.  It  is  not 
the  great  financier,  the  captain  of  industry, 
or  the  merchant  prince  who  lives  through  the 
ages,  but  rather  the  men  who  have  **  con- 
tributed materially  to  the  fulfillment  of  man's 
destiny  and  bequeathed  to  future  generations 
some  new  jwirticle  of  truth,  of  beauty,  of 
justice" — a  Michael  Angelo,  a  Newton,  a 
Shakespeare,  a  Darwin,  a  Pasteur,  a  Frank- 
lin, a  Lincoln.  It  is  the  spirit  of  such  men 
that  lives  in  a  people  and  makes  a  nation 
truly  great.  Lowell  in  commenting  on  the 
industrial  accomplishments  of  this  nation 
put  the  whole  matter  most  aptly  when  he 
said  it  is 
with  quite  another  oil  that  those  far-shining  lamps 


of  a  nation 's  true  glory,  which  bum  forever,  must 
be  filled.  It  is  not  by  any  amoimt  of  material 
splendor  or  prosperity,  but  only  by  moral  great- 
ness, by  ideas,  by  works  of  imagination  that  a 
race  can  conquer  the  future.  ...  Of  Carthage, 
whose  merchant  fleets  furled  their  sails  in  every 
part  of  the  known  world,  nothing  is  left  but  the 
deeds  of  Hannibal.  .  .  .  But  how  large  is  the  space 
occupied  in  the  maps  of  tiie  soul  by  little  Athene. 
It  was  great  by  the  soul,  and  its  vital  force  is  as 
indestructible  as  the  souL 

This,  I  take  it,  is  the  spiritual  force  that 
we  as  students  of  the  sciences  must  join  hands 
with  students  of  the  humanities  in  maintain- 
ing and  increasing  in  the  world.  And  I  am 
constrained  to  believe  that,  despite  the  ap- 
X)arent  zeal  for  material  development  in  this 
country,  this  spirit  of  moral  greatness  has 
ever  been  present  here  although,  at  times,  it 
may  have  slumbered.  If  anything  has  been 
clearly  demonstrated  during  the  last  five 
years  it  is  that  there  are  multitudes  of  young 
men  and  women  that  are  ready  and  eager  to 
give  their  all  even  unto  death  for  truth  and 
its  corollaries,  justice,  freedom,  and  democ- 
racy. And  it  is  axypropriate  that  we  here 
dedicate  ourselves  to  the  furtherance  of  this 
spirit  and  that  we  here  resolve  that  we  shall 
maintain  it  and  if  possible  increase  it  in  our 
beloved  nation.  It  is  you  young  men  and 
women  who  must  take  the  torch  of  intelleo- 
tual  idealism  borne  by  many  of  your  illus- 
trious predecessors  and  pass  it  undimmed 
through  the  coming  years  to  your  successors. 
Glenn  W.  Herriok 

CORNXLL  UNIVXBSITT 


USES    OF    PLANTS    BY   THE    INDIANS 

Probably  many  who  are  interested  in  wild 
plants  have  wondered  what  uses  were  made  of 
them  by  the  Indians  before  white  men  came. 
Dr.  Melvin  R  Gilmore  has  recently  published^ 
such  an  account  (relating  chiefly  to  the  region 
of  Nebraska)  which  it  has  seemed  desirable 
to  review  in  the  following  form. 

While  we  are  familiar  with  the  changes 

1  "Usee  of  Plants  by  the  Indians  of  the  Missouri 
Biver  Begion."  In  Thirty-third  Ann.  Bept.  Bur. 
Am,  Ethn.  (1911-1912),  pp.  43-164,  33  pi.,  1919. 
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in  the  flora  which  have  taken  place  since  the 
occupation  by  white  men,  we  know  little  of 
the  influence  of  the  natives  previous  to  that 
tima  The  early  explorers  made  little  attempt 
to  learn  what  the  Indians  knew  about  plants 
and  since  that  time  such  knowledge  has  be- 
oome  increasingly  difficult  to  obtain. 

Their  cultivated  crops  were  com,  beans, 
squashes  and  pumpkins  with  several  varieties 
of  each;  also  tobacco  (NicoHana  quadrv- 
valvU)f  all  probably  of  Mexican  origin.  Ap- 
parently they  did  not  cultivate  the  wild  plants 
which  grew  about  them  but  must  have 
scattered  many  of  them  by  accident  during 
their  travels.  Simflowers  were  cultivated  by 
the  IsTorth  Dakota  tribes  and  some  others,  but 
not  by  those  of  Nebraska  so  far  as  known. 
Dr.  Gilmore  suggests  that  a  sort  of  water- 
melon described  by  the  different  tribes  as 
formerly  cultivated  among  them  may  have 
been  native  to  America.  The  chief  evidenoe 
of  this  is  the  abundance  of  the  fruits  among 
various  tribes  as  reported  by  early  explorers. 

About  200  q;)ecies  of  plants  are  enumerated 
with  notes  upon  their  uses  as  well  as  the 
Indian  names  and  their  derivation  in  the 
Dakota,  Omaha,  Winnebago  and  Pawnee  lan- 
guages. In  the  following  summary  the  plants 
have  been  grouped  according  to  their  uses. 

Food. — In  addition  to  cultivated  crops, 
common  wild  fruits  and  nuts^  the  grains  of 
wild  rice,  tubers  of  yellow  lotus  and  roots  of 
tipsin  (Dakota  name  of  Psoralea  esculenia) 
were  of  special  importance.  The  remainder 
include  mushrooms  (elm  caps,  morels,  three 
species  of  puffballs,  a  bracket  fimgus,  also 
com  ranut),  tubers  of  arrow-leaf,  Indian 
potato  iApios)  and  Jerusalem  artichoke;  sub- 
terranean fruits  of  ground  bean  (Falcaia), 
seeds  of  wild  flax  {Lvnum  lewisii),  berries  of 
ground  cherry  (Phystilis  heterophytla),  fruits 
of  prickly  pear,  bulbs  of  wild  onion  and  wood 
sorrel.  Tender  tops  of  lambsquarters  and 
stem  bases  of  bulrush  (Scirpus  validus); 
young  sprouts,  flower  buds  and  green  pods  of 
milkweed;  sugar  from  hard  and  soft  maple, 
also  box-elder.  In  time  of  shortage  stems  of 
prickly  pear,  fruits  of  wild  rose  and  red  haw 
were  used. 


The  nutritious  roots  of  tipsin  were  dug  in 
quantities  in  spite  of  the  difficulty  of  securing 
them.  They  were  used  fresh  or  peded  and 
braided  in  strings  to  dry  for  winter  use.  The 
tubers  of  yellow  lotus,  also  the  fruits  of 
plums,  sand  cherries  and  chokeeherries  were 
dried  for  winter,  the  entire  fruits  of  the 
latter  being  first  pounded  into  a  pulp. 

Beverages,  Etc, — ^Dried  leaves  of  red  root, 
fragrant  giant  hyssop  and  coneflower  iBaii' 
hida),  also  young  leaves  of  wild  strawberry 
and  raspberry  for  tea;  leaves  of  sumac,  bear- 
berry  and  bark  of  red  dogwood  for  smoking; 
resin  of  compass  plant  and  skeleton  weed 
(Lygodesmia)  for  chewing  gum. 

Arts  and  Crafts. — ^Elm  for  lodge  posts, 
mortars  and  pestles;  osage  orange  for  bows; 
ash  for  bows  and  pipe-stems;  rough  dogwood 
for  arrow  shafts;  willow  for  baskets.  Tucca 
leaves,  nettie  stems  and  inner  bark  of  bass- 
wood  for  fiber,  sloughgrass  (SparHna)  for 
thatching,  big  blue-stem  (Andropogon  furca- 
tus)  to  support  the  earth  covering  of  the 
lodges;  bulrush  stems  for  matting,  birch  baik 
for  household  utaisils  and  torches.  Lichens 
(Parmelia  horreri  and  Usnea  harhata),  buds 
of  Cottonwood,  roots  of  black  walnut,  blood 
root  and  sumac  for  dya  Roots  of  Tucca  for 
soap;  juice  of  priddy  i)ear  for  mucilage;  down 
of  cat-tails  for  pillovra  and  bandages;  stems 
of  scouring  rushes  for  polishing.  On  the 
treeless  plains  Tucca  leaves  bound  together 
served  as  a  fire  drill,  the  dried  stem  as  punk. 

Ornament. — Seeds  of  Erythrina,  China 
berry  and  wild  cucumber  {Micrampelis)  for 
beads,  sweet  grass,  sweet  clover,  wild  ber- 
gamot,  fragrant  bedstraw  {OaLium  triflorum), 
fruits  of  meadow  rue  and  prickly  ash,  seeds 
of  columbine  for  fragrance;  henries  of  poke- 
berry  for  stain.  Of  the  wild  bergamont  the 
Pawnee  recognized  four  forms  which  differed 
in  fragrance. 

Toys. — ^Pembina*  stems  for  popguns,  the 
wadding  being  nettle  fiber,  inner  bark  of  ebn, 

s  A  cormption  of  the  Ghippewa  name  for  VibuT' 
nwn  opulus.  Dr.  Gilmore  states  that  it  is  already 
in  nse  by  the  people  of  northern  North  Dakota  and 
Manitoba,  and  suggest  that  it  be  adopted  in  place 
of  the  inappropriate  "high-bnah  cranberry." 
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bireh  bark  or  tops  of  Arlemisia.  Cottonwood 
leayes  for  toy  tipis  and  moccasins^  the  green 
pods  for  beads.  Pods  of  spider  bean  (Pawnee 
name  for  Acuan)  black  rattle-pod  (Bapiisia 
hracieata)  and  little  rattle-pod  (Astragalus 
carolinianus)  for  rattles.  Jack-in-the-pnlpit 
seeds  were  used  in  gonrds  for  rattles. 

Medicine. — ^Boots  of  hop,  canaigre,  wild 
fbnr-o'clock  (AUionia),  wind  flower  (Anemone 
amadensis),  blue  cohosh,  wild  black  currant, 
wild  liquorice!,  prairie  clover,  snmac,  purple 
mallow  (CaUirrhoe),  sweet  cicely,  cow  para- 
nii>,  gentian  (0,  pubervla),  butterfly  weed* 
bush  morning  glory,  ground  cherry  (P.  lance- 
oUUa),  wild  gourd,  purple  cone-flower,  cup 
idant  and  burdock. 

Leaves  of  red  cedar,  curled  dock,  pasque 
flower,  wild  liquorice,  spurge  (J^.  serpylli- 
folia),  sumac,  touch-me-not,  verbena  (F. 
hastaia),  wild  bergamot,  rough  pennyroyal  and 
fetid  marigold.  Tops  of  cow  parsnip,  wild 
mint,  broom- weed  (OuUerrezia),  sticky  head 
(Pawnee  name  for  Orindelia),  milfoil  and 
wild  sage  (Artemisia  spp.).  Plowers  of  lily 
(L.  umheUaium)  and  false  lupine  (Ther- 
mopsis).  Berries  of  red  cedar,  seeds  of  hop 
and  sunflower. 

Conns  of  Jack-in-the-plpit  and  blazing 
star;  rootstocks  of  sweet  flag  and  blue  flag; 
bark  of  roots  of  oaks  and  Kentucky  coffeetree; 
inner  bark  of  red  elm,  stems  of  skeleton  weed. 

The  greater  number  of  these  were  steeped 
in  water  and  used  for  various  ailments,  most 
commonly  fevers  and  intestinal  disturbances. 
A  few,  such  as  sweet  flag  and  purple  cone- 
flowar,  were  used  in  various  ways.  Cedar 
twigs,  roots  of  purple  mallow  and  cup  plant 
wore  burned  and  the  smoke  inhaled  for, colds; 
flowers  of  false  lupine  were  burned  for 
rheumatism,  the  smoke  and  heat  being  con- 
fined to  the  affected  part  by  a  close  covering. 

Crushed  leaves  of  dock  were  applied  to 
draw  suppuration,  of  sumac  for  poisoning,  of 
toDi^-me-not  for  rash;  roots  of  sweet  cicely 
andwoow  parsnip  for  boils.  Boots*of  butterfly 
weed  were  eaten  raw  for  throat  and  lung 
trouble 

The  fine  stems  of  leadplant,  rabbit  foot 
(Pawnee  name  for  Lespedeza  eapitata)  and 


an  aster  were  broken  into  short  pieces^  at- 
tached to  the  skin  by  moistening  one  end 
with  the  tongue,  and  burned  for  neuralgia 
and  rheumatism.  [This  treatment,  known  as 
moza,  is  found  elsewhere  and  an  Asiatic 
species  of  Artemisia  is  named  A,  moxa,"]  The 
collecting  of  roots  of  wild  gourd  and  butter- 
fly weed  was  done  only  by  certain  persons  of 
the  tribe. 

Charms  and  Ceremonies. — Mystic  properties 
were  assigned  to  cottonwood,  ash  yellow  lotus, 
wild  gourd  and  cardinal  flower.  Flowers  of 
pasqueflower,  spiderwort  and  wild  rose  were 
revered.  Fruits  of  long-fruited  anemone  were 
used  for  luck  at  cards;  seeds  of  columbine, 
love  seed  (Cogswellia  daucifolia),  roots  of 
bloodroot  and  ginseng,  roots  and  flowers  of 
cardinal  flower,  plants  of  dodder  and  fuzzy 
top  (Artemisia  dracunculoides)  for  love 
charms.  Sweet  grass  and  wild  sage  (Arte- 
misia spp.)  for  incense. 

Poison  ivy  was  known  and  dreaded.  Moon- 
seed  was  called  "thunder  grapes,"  "ghost 
fruit'*  and  "sore  mouth,''  while  spurges  and 
Parosela  enneandra  were  regarded  as  of 
poisonous  nature.  The  juice  of  red  false 
mallow  and  purple  coneflower  were  used  to 
make  skin  insensible  to  heat  The  compass 
plant  was  associated  with  lighting  and  its 
dried  root  burned  during  storms.  Cedar 
boughs  were  placed  on  tipis  for  the  same 
purpose. 

O.  A.  Stevens 

Agricultukal  College, 
North  Dakota 


SCIENTIFIC  EVENTS 
AGRICULTURE  IN  ALASKA 

The  Department  of  Agriculture's  experi- 
ment stations  located  in  Alaska  have  demon- 
strated that  Alaska  ie  not  only  a  food-produc- 
ing country  but  that  if  the  latent  resources  of 
the  territory  are  developed  the  Alaska  wheat 
fields  are  destined  to  play  an  important  part 
in  the  economic  life  of  the  nation.  The 
twenty-first  annual  report  of  the  Alaska  Ex- 
periment Station  is  now  available.  When  it  is 
considered  that  one  of  the  experiment  stations 
is  located  in  the  Yukon  Valley  only  75  miles 
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from  the  Arctic  Circle,  where  the  yearly  frost- 
free  period  is  about  97  days,  some  ai^reciation 
can  be  had  of  the  difficulties  that  prevail. 

According  to  tiie  report,  the  Sitka  station 
propagates  and  tests,  end  to  some  extent  dis- 
seminates, all  manner  of  plants  that  promise  to 
be  useful  in  Alaska.  The  chief  line  of  work 
at  the  Fairbanks  station  is  the  growing  of 
grain,  the  testing  of  the  adaptability  of  vari- 
eties of  grain,  and  the  dissemination  in  small 
quantities  of  the  surplus  seed  grain  produced. 
At  Rampart,  the  chief  lines  of  work  are  the 
production  of  new  Tarieties  of  wheat,  barley 
and  oats  by  means  of  hybridization,  the  testing 
and  selection  of  hybrids,  and  the  increase  of 
those  proving  yaluabla  Hardy  alfalfa  is 
grown,  as  well  as  vegetables,  for  the  purpose 
of  ascertaining  the  best  cultural  methods  to  be 
pursued.  Oattle  and  sheep  breeding  work  is 
conducted  at  the  Kodiak  station,  and  at  Mata- 
nuska  experiments  are  made  with  growing 
grain  and  sugar  beets.  A  small  nursery  has 
also  been  started  here  for  propagating  hardy 
nursery  stock  for  distribution  in  the  Mata- 
nuska  Valley. 

In  1918  a  distribution  of  seed  grain  was 
made  to  a  number  of  farmers  in  the  Tanana 
Valley  in  an  effort  to  induce  them  to  begin 
grain  production  on  an  independent  basis.  The 
results  were  so  satisfactory  that  the  experi- 
ment was  repeated  in  1919.  In  that  year  22 
farmers  in  the  Tanana  Valley  produced  1,128 
bushels  of  spring  wheat,  2,811  bushels  of  oats, 
and  12H  bushels  of  barley.  During  the  same 
season  the  station  at  Fairbanks  produced  303 
bushels  of  spring  wheat,  774  budiels  of  oats, 
and  125  bushels  of  barley.  A  smaU  flour  mill 
was  installed  at  the  Fairbanks  station  in  1918, 
where  Alaska-grown  wheat  has  been  milled  into 
an  excellent  bread  flour. 

The  1918  report  of  the  Aladoa  Agricultural 
Experiment  Stations  can  be  had  upon  request 
of  the  United  States  Department  of  Agricul- 
ture, Washington,  D.  0. 

RBPRODUCTION  OP  MICROSCOPIC  UNDBR-SBA 
LIFE 

The  American  Museum  of  Natural  History 
has  reproduced  in  glass  and  wax  a  two-inch 


section  of  sea4)ottom,  with  its  characteristic 
plant  and  animal  life,  magnified  more  than 
15,000  times.  The  exhibit  is  known  as  the 
Bryozoan  Group,  taking  its  name  from  tiie  sea- 
animak  popularly  called  sea-mats  and  sea- 
mosses,  which  it  principally  depicts. 

The  shells  of  these  minute  organisms  form 
encrustations  on  sea-weeds  and  pebbles  and  on 
shells  of  larger  animals.  They  are  extremely 
beautiful  in  their  intricate  form  and  coloring. 
The ''  plumed  worm  '^  has  especially  fine  colors. 
Other  microscopic  creatures  and  marine  plants 
combine  to  make  this  group  of  especial  in- 
terest. 

The  glass-blowing  was  done  by  Mr.  Herman 
Mueller,  and  the  coloring  by  Mr.  Show  Shi- 
motori,  while  the  wax  portions  of  the  group 
are  the  woA  of  Mr.  Chris  E.  Oleen.  The  en- 
tire exhibit  was  prepared  and  assembled  under 
the  expert  direction  of  Mr.  Roy  W.  Miner,  as- 
sociate cuirator  of  the  department  of  inverte- 
brate zoology. 

I 

MATTERS  OF  SCIENTIFIC  INTEREST  IN 
CONGRESS^ 

The  bill  for  a  tariff  on  scientific  instru- 
ments, etc.  (H.  R  7786)  was  brought  up  on 
the  Senate  calendar  on  April  5,  but  was 
passed  over.  On  April  28,  Mr.  Knox  offered 
an  amendment  providing  for  the  exemption 
from  import  duty  of  ^guaranteed  disks,  ten 
inches  or  more  in  diameter,  for  astronomical 
tdescopes." 

The  appropriations  in  the  Second  Deficiency 
Act  include:  $75,000  for  continuation  of  the 
investigation  of  the  mineral  resources  of 
Alaska,  to  be  available  also  during  1921;  and 
$47,100  for  the  continuation  of  magnetic  and 
geodetic  woric  by  the  Coast  and  Qeodetic 
Survey. 

The  legislative,  executive  and  judicial  ap- 
propriation bill  (H  R.  12610),  carrying  ap- 
propriations for  the  Bureau  of  Standards, 
passed  the  House  on  March  4^  and  the  Senate 
on  April  h  After  agreement  to  the  confer- 
ence reports  the  bill  was  sent  to  the  President, 
carrying  an  amendment  introduced  by  Mr. 

iFrom  the  Proceedinga  of  The  Washhigtoii 
Aeademy  of  Seienoes. 
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Smoot  on  April  1  to  the  effect  that  no  gov- 
ernmental journal,  magazine,  or  periodical 
should  be  printed,  issued,  or  discontinued 
without  the  approval  of  iJie  joint  committee 
on  printing.  On  account  of  the  inclusion  of 
this  amendment  the  President  vetoed  the  bill 
on  May  13.  The  paragraph  was  eliminated 
and  the  bill  irepassed  and  signed  as  Public 
Law  No.  231. 

The  act  includes  $482,360  for  salaries  at 
the  Bureau  of  Standards,  together  with  many 
special  research  items  of  which  the  following 
are  examples:  fire-resisting  properties  of 
building  materials,  $25,000;  development  of 
color  standards,  $10,000;  optical  glass,  $26,000; 
metallurgical  research,  $25,000;  sugars  and 
sugar-testing  apparatus,  $30,000;  high  tem- 
perature measurement  and  control,  $10,000. 
Total  for  the  Bureau,  $1,217,360. 

A  joint  resolution  looking  toward  an  even 
more  comprehensive  reorganization  of  the 
executive  departments  than  that  contained  in 
the  Jones-Beavis  bill  was  introduced  as  H.  J. 
Res,  363  on  May  7  by  Mr.  Madden.  The  reso- 
lution provides  for  a  Joint  Committee  on  Be- 
organization  consisting  of  three  members 
each  from  Hoiise  and  Senate.  Beferred  to 
the  Committee  on  Bules. 

Another  reorganization  and  consolidation 
measure  is  S.  4369,  introduced  by  Mr.  Hen- 
derson on  May  12:  "To  create  a  Division  of 
Mines  and  (Jeology  in  the  Department  of  the 
Interior.'*  The  proposed  Division  would  be 
under  the  direction  of  an  Assistant  Secretary 
of  the  Interior,  "technically  qualified  by  ex- 
perience and  education,''  at  a  salary  of 
$10,000.  The  powers  and  duties  of  the  pres- 
ent Geological  Survey  and  Bureau  of  Mines, 
and  any  powers  and  duties  of  other  federal 
agencies  relating  to  mining,  metallurgy,  min- 
eral technology,  geological  surveying,  land 
daasification,  or  mineral  resources,  would  be 
transferred  to  the  new  Dirision.  The  bill 
was  referred  to  the  committee  on  Mines  and 
Mining. 

THB  MBBTINQ  OP  ORIENTALS  AND  OCCIDEN- 
TALS IN  THB  PACIFIC  COAST  AREA 

A  sciENTiFio  symposium  on  this  subject  will 
be  held  in  San  Diego  and  La  Jolla,  California, 


from  August  1  to  13.  It  will  consist  of  special 
technical  discussions  at  Scripps  Institution, 
La  Jolla,  and  public  addresses  with  opportuni- 
ties for  questions  at  the  community  center  of 
the  Unitarian  Chxirch,  San  Diego. 

The  initial  assumption  made  for  the  diecus- 
sion  is:  All  particular  difficulties  rest  back  on 
a  world  problem  of  three-fold  aspect:  (a)  The 
aspect  of  world  population.  (6)  The  aspect  of 
world  supply  of  "  raw  material "  and  "  manu- 
factured goods  "  for  sustaining  the  world  pop- 
ulation.   (<?)  The  aspect  of  world  civilization. 

The  program  is  as  follows; 

INIXODUOTOEY 

statement,  pro  and  <xm,  of  the  troubles  due  to 
oriental  migration,  particularly  into  the  Paeifle 
Coast  states  of  North  America:  Walter  B.  Pit- 
kin, sohool  of  jouraaliflm,  Columbia  TJoiTenity. 

THX  W(HUiD  PROBLEM 

(a)  In  its  popidation  aspect  (its  numerical  phase 
only) :  W.  C.  Thompson,  soeiologist,  department 
of  agriculture,  Cornell  University. 

(h)  In  its  material  supplies  aspect:  E.  M.  Bast, 
plant  genetics,  Bussey  Inetitute,  Harvard  Uni- 
versity. 

(o)  In  iU  dvUisational  aspect:  Wm.  E.  Bitter, 
biologist,  Scrippg  Institution  for  Biological  Be- 
search,  Univeimty  of  California. 

The  general  oriental-occidental  problem:  Dr.  Gil- 
bert Beto,  director-in-clnef,  International  Insti- 
tute of  China. 

LOCAL  oriental-occidental   PROBLEMS    OP  PAGIPIO 
NORTH  AMERICA 

(a)  "Cheap  labor"  problem;  "standard  of  liv- 
ing" problem;  "race  prejudice"  problem: 
W.  C.  Thompson. 
(6)  The  general  and  special  problems  of  rural  life 
.  and  agricultural  industry:  Elwood  Mead,  pro- 
fessor of  rural  institutions,  University  of  Cali- 
fornia. 

(c)  The  "fertility"  problem;  the  "miscegena- 
tion" problem:  S.  J.  Holmes,  department  of 
zoology,  University  of  California  *_ 

(d)  The  problem  of  conflicting  national  policies: 
E.  T.  Williams,  professor  of  oriental  hmgoagee 
and  literature,  University  of  California. 
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SCIENTIFIC  NOTES  AND   NEWS 

Professor  Leonard  Eugene  Dickson,  of  the 
department  of  mathematics  at  the  IJniyersity 
of  Chicago,  has  been  elected  a  corresponding 
member  of  the  French  Academy  of  Sciences. 
At  a  complimentary  luncheon  to  Dr.  Dickson 
at  the  Quadrangle  Club,  Professor  A.  A. 
Michelson,  head  of  the  department  of  physics, 
presided  and  welcomed  Dr.  Dickson  to  mem- 
bership in  the  academy.  Other  speakers  were 
Eliakim  Hastings  Moore,  head  of  the  depart- 
ment of  mathematics;  Thomas  0.  Chamber- 
lin,  former  head  of  the  department  of  geology, 
and  Forest  Ray  Moulton,  professor  of  as- 
tronomy. 

At  the  eighty-eighth  annual  meeting  of  the 
British  Medical  Association,  held  at  0am- 
bridge,  the  president  Sir  T.  Clifford  Allbutt, 
chose  as  the  subject  of  his  address,  *'The 
Universities  in  Medical  Eesearcb  and  Prac- 
tise." At  the  conclusion  of  his  address  the 
president  was  presented  with  his  portrait,  the 
work  of  Sir  William  Orpai,  which  had  been 
subscribed  for  by  a  great  number  of  physi- 
cians. Sir  Norman  Moore,  president  of  the 
Royal  College  of  Physicians  made  the  pre^ 
sentation  address. 

Dr.  David  Drummond,  vice-chancellor  and 
professor  of  the  principles  and  practise  of 
medicine,  University  of  Durham,  has  been 
elected  president  of  the  British  Medical  Asso- 
ciation and  will  preside  at  the  meeting  to  be 
held  next  July  at  Newcastle-on-Tyna 

Among  the  foreign  guests  at  the  Cambridge 
meeting  of  the  British  Medical  Association 
were:  Dr.  Simon  Flexner,  director  of  the  lab- 
oratories of  the  Rockefeller  Institute  and  Pro- 
fessor J.  Abel,  professor  of  pharmacology.  The 
Johns  Hopkins  University. 

Colonel  F.  F.  Russell  has  resigned  from 
the  Medical  Corps,  U.  S.  Army,  to  take 
charge  of  the  newly  organized  Division  of 
Public  Health  Laboratories  of  the  Interna- 
tional Health  Board  of  the  Rockefeller  Foun- 
dation. 

Mr.  E.  a.  Holbrook,  formerly  superin- 
tendent of  the  Pittsburgh  branch  of  the  Bu- 
reau of  Mines,  has  been  transferred  to  Wash- 


ington as  assistant  to  the  director,  Dr  F.  G. 
Cottrell,  whose  nomination  has  been  con- 
firmed by  the  Senata 

J.  M.  Hill,  of  the  United  States  Geological 
Surv^,  has  been  transferred  from  Washing- 
ton to  the  survey's  office  in  San  Francisco, 
where  he  will  be  associated  with  Charles  G. 
Yale.  Mr.  Hill's  field  of  geological  studies 
will  include  the  Pacific  coast  states  and  to 
some  extent  also  Arizona  and  Nevada. 

Mr.  Alan  Ooilvib  who  resigned  the  reader- 
ship in  geography  of  the  University  of  Man- 
chester, has  joined  the  staff  of  the  American 
Geographical  Society  of  New  YoA. 

Dr.  Setmour  Hadwin  has  resigned  bis  posi- 
tion as  chief  pathologist  in  chaige  of  the  bio- 
logical laboratory,  health  of  animals  branch, 
Canadian  Department  of  Agriculture,  at  Ot- 
tawa, and  has  taken  a  position  as  chief  pathol- 
ogist in  the  reindeer  investigations  of  the 
Bureau  of  Biological  Survey,  United  States 
Department  of  Agriculture,  with  headquarters 
at  Unalokleet,  Alaska. 

Dr.  S.  Josephine  Baker  has  been  made  con- 
sultant in  child  hygiene  for  the  U.  S.  Public 
Health  Service  and  has  received  a  commission 
as  surgeon  in  the  reserve  of  the  U.  S.  Public 
Health  Service. 

Dr.  J.  S.  Flett  has  been  appointed  director 
of  the  Scottish  Geological  Survey  and  Museiim 
to  succeed  Sir  Aubrey  Strahan. 

Dr.  Ludwik  Silberstein,  formerly  of  Adam 
Hilger,  Ltd.,  of  London,  is  now  associated  with 
the  Research  Laboratory  staff  of  the  Eastman 
Kodak  Company.  Dr.  Silberstein  is  known 
for  his  mathematical  papers  dealing  with 
electro-magnetism,  optics,  theory  of  relativity^ 
projective  geometry,  spectrum  theory,  etc. 

Dr.  BLkRRisoN  £.  Patten  has  resigned  from 
the  Bureau  of  Chanistry  of  the  U.  S.  Depart- 
ment of  Agriculture,  to  accept  the  position  of 
chief  chemist  with  a  St.  Louis  finn. 

^[bnneth  p.  Monroe  has  resigned  as  chem- 
ist in  the  color  laboratory.  United  States  Bu- 
reau of  Chemifirtiry,  Washington,  to  acc^t  a 
research  position  in  the  Jackson  Laboratory 
of  E.  L  du  Pont  de  Nemours  Company,  Wil- 
mington, DeL 
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Dr.  W.  van  Behmelen,  director  of  the  macr- 
netic  and  meteoiologioal  observatory  at  Ba- 
tavia,  Java,  is  visitiiig  the  laboratories  and  in- 
stitutions of  the  United  States. 

Dr.  Charles  D.  Waloott,  of  the  Smithson- 
ian Institution,  is  spending  the  summer  as  in 
other  years  in  geological  and  paleontological 
i;^rk  in  the  Canadian  Bockies. 

Dr.  Hubert  Ltman  Clark,  of  the  Museum 
of  Comparative  Zoology  of  Harvard  Univer- 
sily,  hsB  been  given  leave  of  absence  to  be  act- 
ing-professor of  zoology  at  Williams  College 
during  the  next  academic  year.  He  takes  tlie 
place  of  Professor  J.  L.  Kellogg,  who  will 
spaid  the  year  at  Claremont^  California. 

Dr.  Barton  Warren  Evermann,  director  of 
the  museum  of  the  California  Academy  of  Sci- 
ences, sailed  for  Honolulu  on  July  28  to  attend 
the  meetings  of  the  Pan-Pacific  Scientific  Con- 
gress. The  authorities  of  the  Bishop  Museum 
have  asked  Dr.  Evermann,  while  there,  to 
identify  certain  fishes  in  that  institution.  He 
will  return  to  San  Francisco  about  the  end  of 
August. 

Aocx)RDiNO  to  the  Proceedings  of  the  Wash- 
ington Academy  of  Sciences  among  those  in 
attendance  from  Washington  at  the  scientific 
congress  to  be  held  in  Honolulu  during  August 
will  be:  Paul  Bartsdi,  of  the  National  Mu- 
seum; William  Bowie,  of  the  Coast  and  Geo- 
detic Survey;  T.  Wayland  Vaughan,  of  the 
U.  S.  Geological  Survey;  H.  S.  Waehington, 
of  the  Geophysical  Laboratory,  Carnegie  Insti- 
tution of  Washington,  and  H.  O.  Wood,  of  the 
National  Eesearch  Council 

Dr.  G.  Dallas  Hanna  and  W.  P.  Zschoma, 
of  the  Bureau  of  Fisheries,  have  gone  to  the 
Pribilof  Islands.  Dr.  Hanna  has  charge  of 
the  taking  of  the  census  of  fur  seals  this  sum- 
mer; Mr.  Zschoma  is  to  continue  experiments 
inaugurated  in  1919  for  improving  methods  of 
taking  and  curing  sealskins. 

David  B.  Beoer,  of  Morgantown,  W.  Va.,  is 
on  leave  of  absence  from  the  West  Virginia 
Geological  Survey  for  the  next  four  months 
and  will  devote  that  time  to  consulting  woric 
in  petnoleum  and   coal.     He  has  just  com- 


pleted a  months  trip  to  the  prospective  oil 
fields  of  Montana. 

Mr.  H  p.  v.  W.  Kjbrskog-Aqersboro,  assist- 
ant in  zoology,  Columbia  University  Extension 
Teaching,  sails  on  the  Swedish  steamer  Drot- 
iningholm  for  a  six  week's  study  of  the  Lit- 
torine  Gasteropod  fauna  in  fjords  of  arctic 
Norway.  The  Melf jord,  which  is  the  most 
southern  of  the  arctic  fjords  offers  an  excep- 
tional point  of  ecological  interest  owing  to  its 
greatly  diversified  type  of  shore-lines. 

At  the  annual  meeting  of  the  American 
Climatological  and  Clinical  Association  held 
in  Philadelphia  in  June,  the  following  officers 
were  elected:  president,  Dr.  Carroll  E.  Edson, 
Denver;  vice  presidents.  Drs.  Nelson  Estes 
Nichols,  Portland,  Me.,  and  Gordon  Wilson, 
Baltimore,  and  recorder,  Dr.  Cleveland  Floyd, 
Boston. 

The  Eugenics  Education  Society  has  ar- 
ranged for  the  holding  of  a  summer  school 
of  eugenics  and  civics  at  Heme  Bay  College 
on  July  81-August  14.  The  inaugural  ad- 
dress will  be  delivered  by  Professor  A.  Dendy 
on  "  Evolution  in  Human  Progress.** 

It  is  proposed  by  the  Swedish  Linnean 
Society  to  restore  the  old  botanic  garden  at 
TTpeala,  together  with  the  house  in  it,  the 
former  residence  of  Carl  von  Linn^. 

Tribute  to  Wilbur  Wright  was  paid  by 
France  on  July  17,  when  a  stone  column  sup- 
porting the  undraped  figure  of  a  man  was 
unveiled  in  the  Place  Jocobins  at  Le  Mans. 

The  Journal  of  the  American  Medical  As- 
sociation announces  the  deaths  of  the  follow- 
ing men  known  for  their  contributions  to 
medical  science:  Dr.  Demons,  formerly  pro- 
fessor of  surgery  at  the  University  of  Bor- 
deaux; Dr.  T.  Barrois,  professor  of  parasitol- 
ogy at  the  University  of  Lille;  Dr.  K.  Kretz, 
privat-docent  of  pathologic  anatomy  at  the 
University  of  Vienna;  Dr.  T.  Debaisieux, 
former  professor  of  surgery  at  the  University 
of  Louvain,  at  one  time  president  of  the  Bel- 
gian Academy  of  Medicine  and  of  the  Belgian 
Surgical  Association,  and  Dr.  F.  Schatz, 
former  professor  of  gynecology  and  obstetrics 
at  the  University  of  Rostock. 
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The  death  is  also  announced  of  Professor 
Max  Fiirbringer,  the  well  known  comparative 
anatomist  of  Heidelberg. 

M.  Eugene  Aubourg  de  Boury  died  on 
April  17,  in  France,  at  the  age  of  sixty-three 
years.  A  correspondent  writes  that  M.  de 
Bonry,  though  a  long-time  invalid,  had  de- 
voted himself  with  ardor  to  the  study  and 
collection  of  mollusks  of  the  genus  Bcalaria. 
He  gathered  in  the  last  ten  years  an  extra- 
ordinary collection  of  these  beautiful  and  rare 
shells  for  the  Paris  Museiun  of  Natural  His- 
tory, increasing  their  series  from  300  sets  to 
3,000,  exclusive  of  photographs  and  illustra- 
tions of  inaccessible  species  to  the  nimibers  of 
1,800  more.  This  series  far  surpasses  any 
other  extant.  He  published  numerous  papers 
on  the  genus  and  indicated  many  new  sub- 
divisions of  it,  but  the  great  monograph  which 
was  his  ideal  must  remain  for  other  hands  to 
prei)are. 

Under  the  able  guidance  of  Mr.  Jasper  E. 
Crane,  a  cellulose  symposium  was  organized 
as  a  part  of  the  program  of  the  Division  of 
Industrial  and  Engineering  Chemistry  at  the 
St.  Louis  meeting  of  the  American  Chemical 
Society  last  April.  One  of  the  objects  of  this 
symposium  was  to  ascertain  whether  a  cellu- 
lose section,  if  formed,  would  secure  the 
interest  and  support  of  a  sufficiently  large 
number  of  chemists.  The  object  of  such  a 
section  would  be  to  promote  intercourse  and 
cooperation  between  the  chemists  in  the  va- 
rious cellulose  industries.  This  group  con- 
stitutes one  of  the  largest  and  most  important 
of  American  industries;  all  branches  of  it  are 
intimately  concerned  in  the  problems  of  cellu- 
lose, and  it  seems  highly  desirable  to  promote 
technical  activity  in  this  country  along  these 
lines.  The  proposed  section  would  serve  as  a 
clearing-house  for  papers  and  information  on 
cellulose  technology,  and  should  also  play  an 
imi)ortant  part  in  promoting  research  on  the 
chemistry  of  cellulose.  The  symposiiun  at 
St.  Louis  was  distinctly  successful,  and  it 
was  voted  to  hold  a  second  cellulose  sym- 
posium under  the  auspices  of  the  Industrial 
Section  at  the  Chicago  meeting  during  the 


week  of  September  6.  At  this  time,  the 
advisability  of  forming  a  permanent  cellulose 
section  will  be  considered.  An  interesting 
program  is  being  arranged,  and  a  large  attend- 
ance of  those  interested  in  celluloee  is  antici- 
pated. Titles  of  papers  or  suggestions  for  the 
symposium  should  be  sent  to  G.  J.  Esselen, 
Jr.,  30  Charles  Biver  Bead,  Cambridge^  89, 
Massachusetts. 

The  British  Medical  Journal  states  that  the 
University  of  Paris  has  oome  to  an  under- 
standing with  the  French  government,  through 
the  minister  of  health,  and  buildings  have 
been  found  in  Paris  which  can  be  converted 
into  a  large  institute  of  hygiene.  It  will  be 
under  the  general  direction  of  the  professor  of 
hygiene,  Dr.  L6on  Bernard,  but  there  will  be 
five  sections,  each  with  its  director.  It  will 
have  sections  of  epidemiology,  of  social  hy- 
giene, food,  of  industrial  hygiene,  and  of  sani- 
tary technology;  and  a  series  of  laboratoriee — 
of  bacteriology,  chemistry,  physics,  and 
physiology — a  museiun,  a  library  and  lecture 
rooms.  Courses  of  lectures  of  two  standards 
will  be  given,  the  one  elementary,  for  ordinary 
students  of  medicine,  and  the  other  advanced, 
for  doctors  proposing  to  specialize  in  hygiene. 
Instruction  will  also  be  i^ven  to  persons  em- 
ployed in  disinfection  and  as  health  and  school 
visitors.  It  is  hoped  eventually  to  extend  the 
opportunities  for  study  by  establishing 
courses  for  architects,  engineers  and  statistic- 
ians. The  food  section  will  comprise  three 
departments,  lihe  first  dealing  with  the  chem- 
istry of  foods  and  of  adulteration,  the  second 
with  the  damage  done  by  parasites  and  mi- 
crobes, the  third  with  the  physiology  of  food 
and  nutrition.  An  institute  of  hygiene  on 
similar  lines  is  also  being  established  in  the 
University  of  Strasbourg. 

We  learn  from  Nature  that  the  bequests  of 
the  late  Br.  Budolf  Messel  include:  £5,000  to 
the  Boyal  Institution  of  Great  Britain;  £1,000 
to  the  Chemical  Society;  £2,000  and  his  plati- 
num still,  "  in  which  I  carried  out  with  W.  S. 
Squire  my  experiments  in  connection  with  the 
decomposition  of  sulphuric  acid,'^  to  Mr.  Squire, 
requesting  him  on  his  death  to  leave  it  to  the 
Society  of  Chemical  Industry;  his  {datinum 


Digitized  by 


Google 


July  30, 1920] 


SCIENCE 


107 


crucible  to  the  Society  of  Chemical  Industry; 
and  his  electric  telephone  by  Beis  to  the  In- 
stitution of  Electrical  Engineers.  The  residue 
of  the  properly  is  to  be  divided  into  five  parts, 
four  of  which  are  to  go  to  the  Boyal  Society 
and  one  to  the  Society  of  Chemical  Industry, 
the  wish  being  expressed  that  the  fund  shall 
be  kept  separate  from  the  funds  of  the  sociely 
the  capital  to  be  kqpt  intact,  and  the  whole  of 
the  income  expended  in  the  furtherance  of 
scientific  research  and  other  scientific  objects, 
and  that  no  part  thereof  shall  be  applied  for 
charitaUe  objects,  as  the  granting  of  pensions 
and  thelika 

The  Journal  of  the  American  Medical  As- 
sociation states  that  what  is  reported  as  the 
largest  medical  conference  ever  assembled  in 
the  capital  of  China  was  held  February  21-28, 
of  the  present  year.  Over  300  delegates  were 
present,  including  210  medical  missionaries. 
A  message  from  the  minister  of  education  of 
China  was  read  which  stated  the  following  as 
the  educational  policy  for  the  immediate 
future  in  that  country:  (1)  To  establish  new 
medical  schools  as  soon  as  conditions  will 
allow  on  the  basis  of  one  medical  school  for 
each  province.  (2)  To  improve  and  extend 
such  schools  as  were  already  established.  (8) 
To  encourage  the  study  of  medicine  and  to 
maintain  for  the  scientifically  trained  doctors 
a  high  social  status  aiming  at  a  sufficient 
number  for  this  important  profession.  (4) 
To  cause  to  be  organized  at  proper  localities 
such  institutions  or  facilities  of  investigation 
as  will  aid  specialists  in  their  own  research 
work.  (5)  To  regulate  the  practise  of  doctors 
trained  in  the  traditional  way  with  a  view  to 
the  unification  of  standards  required  of  med- 
ical practitioners. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

It  is  planned  to  establish  eight  new  pro- 
fessorships at  Cornell  University  to  com- 
memorate the  war  services  of  7,800  Cornell 
men. 

Dr.  H.  R.  Kraybill,  of  the  Bureau  of  Plant 
Industry,  has  been  appointed  professor  of  agri- 


cultural chenustiy  and  head  of  llie  department 
of  chemistry  of  the  New  Han^shire  State 
College. 

P.  W.  Whiting,  in  charge  of  biology  at 
Franklin  and  ICarshall  College,  Lancaster,  Pa., 
has  resigned  to  accept  a  position  at  St.  Steph- 
en's College,  Annandale-on-Hudson,  N.  Y. 

Professor  C.  F.  Curtis  Rilet  has  been  pro- 
moted to  a  full  professorship  in  the  department 
of  forest  zoology,  Syracuse  University. 

John  T.  Metoalp,  Ph.D.  (Yale,  '13),  psycho- 
logical examiner  with  the  Illinois  Department 
of  Ptfblic  Welfare,  has  been  appointed  assist- 
ant professor  of  psychology  in  George  Wash- 
ington University. 

Dr.  L.  Y.  Ema  has  been  appointed  Mac- 
donald  professor  of  physics  at  the  Macdonald 
Physics  Building,  McGill  University,  from 
which  he  received  his  bachelor's  degree  in  1905. 
The  chair  to  which  Dr.  King  has  been  pro- 
moted has  been  held  in  succession  by  Professor 
H.  L.  Oallendar,  Professor,  now  Sir  Ernest 
Rutherford,  Dr.  H.  T.  Barnes,  Professor  H.  A. 
Wilson,  and  by  the  present  director,  Dr.  A.  S. 
Eva 

At  the  University  of  Sheffield,  Dr.  W.  E.  S. 
Turner  has  been  appointed  professor  of  glass 
technology,  JUr.  J.  Husband  professor  of  civil 
engineering,  Dr.  Mellanby  professor  of  pharma- 
cology. 

DISCUSSION   AND    CORRESPONDENCE 
QBNBRA  AND  SUPBRGBNBRA 

To  THE  Editor  of  Sgiencb:  I  sympathize 
with  Dr.  Witmer  Stone  (Science,  N.  S.,  61: 
427,  1920)  in  his  wish  to  preserve  in  generic 
names  an  expression  of  taxonomic  relation- 
ships. Dr.  Stone  advocates  the  adoption  of 
"  an  arbitrary  set  of  genera  de  convenience  so 
far  as  nomenclature  is  concerned  and  use 
subgeneric  terms  when  we  desire  to  call 
attention  to  more  refined  phylogenetic  groups." 
I  would  call  attention  to  the  results  of  a 
practical  application  of  this  system.  If  I 
understand  the  proposed  system  correctly  the 
genera  for  general  use  would  stand  toward 
the  genera  for  technical  use  (since  the  latter 
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would  be  subgenera)  in  the  relation  of  a 
supergenus  to  a  genus.  Suppose  we  apply 
this  to  the  well-known  genus  PanUum  among 
the  grasses.  There  has  been  a  tendency  in 
the  historical  development  of  this  Linmean 
genus  to  split  off  one  after  another  species  or 
groups  of  species  to  form  new  genera.  Even 
as  limited  by  the  avowed  "  splitter  *'  the  genus 
still  includes  hundreds  of  species.  The  more 
conservative  botanists  include  as  subgenera, 
Digitaria  (Syntherisma),  Echinochloa,  Tri- 
chachne  (Valoia),  Thraaya,  Echinolmna,  Hy- 
menachne,  Sacdolepts,  and  several  more»  in 
some  cases,  even  Setaria  (GhcBiochloa)*  I 
should  be  willing  to  use  Panicum  in  the 
broader  sense,  but  for  the  sake  of  consistency 
I  should  want  to  include  under  Panicum  such 
genera  as  Paapalum  and  Ichnanthus,  I  think 
that  the  technical  characters  that  separate 
these  last  from  Panicum  are  no  greater  nor 
more  important  than  those  which  separate 
Digitaria  and  Echinochloa  from  Panicum, 
But  Paspalum  and  Ichnanthus  have  been  con- 
sidered distinct  genera  by  most  botanists  for 
over  100  years.  Paspalum  is  a  Linnsean 
genus  and  includes  probably  more  than  200 
species.  The  practical  question  then  arises, 
if  the  grasses  are  arranged  in  genera  which 
are  really  supergenera  on  the  basis  of  the 
relative  importance  of  technical  characters, 
the  more  technical  groups  appearing  as  sub- 
genera, will  the  layman — or  the  botanist  who 
is  a  layman  in  relation  to  the  taxonomy  of 
grasses — gain  in  convenienca  Many  well- 
known  genera  will  disappear.  Bromus  and 
Festuca,  Sporoholua  and  Muhlenhergia,  Trise- 
turn  and  Deschampsia  (Aira),  are  as  closely 
allied  as  Panicum  and  Digitaria.  If  Digitaria 
is  placed  as  a  subgenus  of  Panicum  th^i  one 
feels  as  if  he  must  place  Sporoholua  as  a  sub- 
genus of  Muhlenhergia  and  so  on.  The  lay- 
man is  chiefly  concerned  with  the  stability 
of  the  names  he  uses.  The  method  just  out- 
lined  would,  I  thinks  be  just  as  confusing  to 
him  as  the  ^'si^itting"  of  which  Dr.  Stone 
speaks.  It  is  very  difficult  to  devise  a  nomen- 
dature  which  shall  adapt  itself  to  the  normal 
growth  of  a  living  science  and  yet  have  the 
kind  of  stability  that  the  layman  wants. 


It  has  been  assumed  by  some  that  the 
Linnaean  concept  of  genera  was  a  broad  one^ 
that  his  genera  are  what  we  are  calling  super- 
gvnera,  and  that  later  botanists  have  been 
splitting  off  fragments,  or  dividing  along 
oonvenient  cleavage  lines»  to  form  our  modem 
genera.  This  assumption  scarcely  accords 
with  the  facts.  He  seems  to  have  established 
genera  according  to  his  knowledge,  his  oon- 
veaiienoe^  or  sometimes  apparently  by  a  mere 
whim,  if  one  is  to  judge  by  his  grass  genera. 
Bromus  and  Festuca  are  lannean  genera  that 
remain  much  as  he  left  them;  Panicum  and 
Andropogon  are  supergenera;  Holcus  and  Aira 
are  assemblages  of  unrelated  species  or  groups 
of  species. 

I  believe  there  would  be  considerable  con- 
fusion in  the  application  of  the  concept  of 
supergenera;  and  the  names  of  the  super- 
genera would  be  subject  to  continual  change 
as  our  knowledge  of  relationships  increased. 
Nevertheless,  as  a  general  principle,  I  think 
it  is  desirable  to  retain  minor  groups  of 
species  as  divisions  of  genera  rather  than  to 
recognize  them  as  genera. 

A  S.  Hitchcock 

Washington,  D.  C. 

THE   SITUATION   OP  SCIENTIFIC    MEN   IN 
RUSSIA 

To  THE  Editor  of  Science:  In  your  issue 
of  April  23  there  is  reproduced  a  letter  from 
Professor  Babkin,  of  the  University  of  Odessa, 
in  which  the  following  statement  occurs: 

^  The  boUhevic  revolution  has  brought  Bussia  into 
•ueh  a  state  that  not  only  has  soientifie  work  come 
to  a  standstill,  but  even  our  lives  are  in  danger. 

One  is  very  much  tempted  to  discuss  the 
situation  of  scientific  men  in  Russia,  but  it  is 
perhaps  better  simply  to  quote  testimony  from 
impartial  sources.  There  is,  however^  one 
remark  which  must  be  made  with  regard  to 
Babkin's  statement,  namely,  that  Odessa  is 
very  far  removed  from  the  limits  of  the 
Federated  Soviet  Bepublic,  being  in  the  region 
(Ukraina)  dominated  by  the  anti-bolshevic 
forces. 

I  happen  to  have  before  me  a  book  pub- 
lished recently  by  (Jauthiers-ViUars  et  Oie^ 
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Paris,  entitled  ^^  Etudes  de  Fhotochimie ''  par 
Victor  Henri.  The  front  page  of  the  book 
bears  this  further  legend:  Professor  Henri, 
formerly  assistant  director  of  the  ^'Ecole  des 
Hautes  Etudes''  (Sorbonne),  and  much  to 
my  amazement  at  present  ''Direoteur  de  lab- 
oratoire  It  Plnstitut  scientifique  de  Moscou." 
I  open  the  bode  with  curiosity  and  read  in 
the  preface  that  this  great  work  on  photo- 
chemistry was  begun  by  the  author  in  Paris 
but  since  the  war  ''  la  photochimie  fut  oubli^e." 
In  1915  it  was  Henri's  good  fortune  to  be 
dispatched  to  Bussia  on  an  official  war 
mission.  Then  the  rerolution  broke  out  and 
— ^but  here  I  make  room  and  let  Professor 
Henri  t^  his  own  story : 

La  r^vohition  nuBe  arriya  avee  toutes  ses  phases. 
XJn  Bonflle  de  rie  nouvelle  se  leva.  Un  espoir  d'or- 
ganixatiaii  scientifiqae  gto6rale  amenani  le  progr^ 
e'est-a-dire  augmentant  la  eomme  de  honheur  de 
1  Immanit^,  se  r6veilla  et  une  pteiode  de  vie  active 
commenca  en  Bossie,  ft  laquelle  je  fus  iii§l^  a  Mos- 
con.  Llmrtdtut  scientifiqae  de  Moacoa  me  donna 
un  accneil  trds  ehaleureuz;  llJniversit^  de  Moscou 
m'oifrit  tme  chaire;  la  Ck>mmi88ion  de  PAcad^mie 
des  Sciences  de  Bossie  pour  I'^tude  des  richesses 
naturelles  de  la  Bussie  me  demanda  d'etre  le  sec- 
retaire scientifique  de  la  section  de  Moscou. 


S.  MOROUUS 


The  Crkghton  Univeesity, 
Omaha 


CONCERHINQ     OUR     RELATIONS    WITH    TEU- 
TONIC   SCIENTISTS 

To  THE  Editor  of  Science  :  I  fear  that  Pro- 
fessor Henry  Fairfield  Osbom's  letter  in 
Science,  June  4^  1920,  quoting  from  and 
oommenting  upon  letters  from  my  esteemed 
friend  Arrhenius  and  another  colleague,  will 
convey  to  many  readers  an  erroneous  im- 
pression in  one  very  important  particular, 
namely:  that  there  are  scientists  in  the 
entente  countries  who  would  restrict  the 
interchange  of  publications  with  scientists  in 
the  Teutonic  countries.  If  there  are  any 
such  entente  scientists,  I  have  not  heard  of 
them.  I  can  safely  parallel  Professor  Osbom's 
statement^  '^We  paleontologists  welcome  the 
works  of  Othenio  Abel,*'  by  saying  that  "We 
astronomers    welcome   the   works   of    Struve 


(Berlin)  and  von  Hepperger  (Vienna);  we 
shall  read  these  works  as  carefully  as  we  have 
read  those  issued  by  them  in  1913  and  earlier; 
and  as  soon  as  peace  is  declared  we  shall  un- 
reservedly do  our  part  in  arranging  that 
Struve  and  von  Hepperger  and  their  col- 
leagues receive  the  published  writings  of 
American  astronomers. 

In  iJie  relief  of  present-day  distress  and 
suffering  in  enemy  nations,  to  which  the 
quoted  Stockholm  and  Vienna  letters  refer, 
I  feel  sure  that  all  American  scientists  are 
glad  to  contribute  in  accordance  with  their 
abilities,  and  without  question  as  to  what 
occurred  in  1914-18.  I  doubt  if  any  appeal 
for  assistance  from  this  coimtry  has  been 
made  in  vain. 

There  still  remains  the  question  of  personal 
relationships  in  the  future.  Professor  Osbom 
has  quoted  from  one  of  the  European  letters 
as  follows:  "...  every  Oerman  believed  [in 
Idllfl  a  war  would  he  much  cheaper  than  the 
steadily  increasing  mUiiary  expenses."  This 
undoubtedly  assumed,  on  the  part  of  "every 
(German,''  that  the  war  would  be  short,  that 
Oermany  would  win  it,  and  that  Serbia, 
France,  and  Russia  would  pay  the  bills!  In 
this  precise  connection  should  the  world  be 
permitted  to  forget  that  Oermany  would  not 
consent  to  a  reduction  of  armaments  when 
the  other  nations  at  the  Second  Hague  Oon- 
ference  in  1907,  made  and  urged  this  proposal? 

Professor  Foerster,  of  the  University  of 
Munich,  was  quoted  throughout  the  world 
early  in  1919  about  as  follows :  "  We  G^ermans 
have  only  ourselves  to  blame  for  the  moral 
blockade  which  hems  us  in,  and  the  raising  of 
this  blockade  depends  upon  ourselves  alone.'* 
Whether  the  quotation  is  correct  or  not,  it 
faithfully  represents  widely  prevailing  opin- 
ion in  entente  scientific  circles. 

W.  W.  Campbell 

Mount  Hamilton, 
June  11,  1920 


QUOTATIONS 

MEDICAL    EDUCATION 

During  the  last  thirty  years  the  feeling  has 
become   increasingly   insistent,   both   in   this 
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country  and  in  America,  that  certain  radical 
reforms  were  needed  in  the  methods  of  edu- 
cation in  medicine.  But  our  American  col- 
leagues have  been  fortunate  in  having  the 
opi)ortunity  and  ihe  means  for  building  new 
schools  of  medicine  to  meet  the  new  circum- 
stances and  for  making  drastic  changes  in 
their  methods  of  teaching  which  a  variety  of 
cinmmstances  has  hitherto  prevented  us  from 
attempting  in  Britain.  Now  that  the  Rocke- 
feller Fonndation,  by  its  magnificent  generos- 
ity, has  made  it  possible  for  us  to  embark 
upon  the  difficult  sea  of  reform,  it  is  partic- 
ularly interesting  and  instructive  to  study  the 
policy  adopted  in  the  more  advanced  sdiools 
of  America  during  the  twenty-seven  years 
since  the  Johns  Hopkins  Medical  School  gave 
the  study  of  medicine  in  America  a  new  aim 
and  a  higher  ideal.  Though  we  are  a  quarter 
of  a  century  behind  our  Ammcan  colleagues 
in  making  a  start,  our  delay  has  given  us  the 
advantage  that  we  can  profit  by  the  experi- 
ments made  on  the  other  side  of  the  Atlantic. 
It  is  not  generally  recognized  here  how 
thoroughly  the  leaders  of  medical  education 
in  America  explored  every  possible  method  of 
education  throughout  the  world,  and  how 
much  devotion  and  thought  thqy  have  ex- 
pended on  experiments  to  discover,  by  truly 
scientific  methods,  how  best  to  employ  the  few 
years  that  the  medical  student  can  devote  to 
the  training  for  his  profession.  Those  who 
want  to  understand  something  of  the  spirit 
and  the  high  deals  that  have  inspired  the 
American  leaders  in  this  great  reform  move- 
ment should  read  the  account  of  their  work 
and  aims  in  the  volume  ^'Medical  Research 
and  Education,"  issued  by  the  Science  Press 
in  New  York  in  1913.  Briefly  expressed,  the 
matters  upon  which  chief  insistence  is  placed 
are  as  follows:  The  absolute  necessity  of  (a) 
an  adequate  preliminary  education  and  a 
serious  university  training  in  the  basal  sci- 
ences, physics,  chemistry,  and  biology,  with- 
out which  foundation  it  is  imi)08sible  for  the 
student  really  to  profit  from  his  training  in 
medical  science;  and  (h)  a  method  of  prac- 
tical teaching  in  all  branches  of  professional 
work,   whereby   the  student   can,   so   far  as 


I)ossible,  investigate  for  himself  the  facts  and 
theories  of  each  sul^ect  under  the  direction 
of  men  who  are  themselves  engaged  in  re- 
search work,  and  not  rely  mainly  upon  lectures 
and  demonstrations  to  give  him  merdy  the 
residis  of  other  peoi^e^s  woric  In  other 
words,  the  aim  of  the  reform  is  to  train  the 
student  in  scientific  methods  rather  than  to 
"cram*'  him  with  traditional  lore. 

******** 

The  great  development  in  the  science  of 
anatomy  during  the  last  thirty  years  has  been 
due  mainly  to  the  use  of  the  microscope  for 
the  investigation  of  the  structure  of  the  body 
and  for  the  study  of  embryology.  British 
anatomy  has  been  hampered  by  the  lade  of  the 
facilities  for  teaching  tiiese  vital  parts  of  the 
subject,  and  has  suffered  enormously  from  the 
lack  of  stimulating  daily  contacts  with  them. 
In  other  countries,  and  especially  in  America, 
the  cultivation  of  histology  and  embryology 
has  not  only  made  anatomy  one  of  the  most 
active  branches  of  medical  study  and  research, 
but  also  brought  the  work  of  the  department 
into  dose  touch  with  physiology,  biochemistry 
and  i)athology,  to  the  mutual  benefit  of  all 
these  subjects,  and  especially  to  the  student 
who  has  to  integrate  the  information  acquired 
in  the  different  departments.  It  was  the 
radical  reforms  effected  in  the  teaching  of 
anatomy  by  the  late  iProfessor  Franklin  Mall 
at  the  Johns  Hopkins  Medical  School  in  1893 
that  played  the  chief  part  in  starting  the 
great  revolution  in  medical  education  in 
America.  The  stimulating  influence  of  the 
abolition  of  the  methods  of  medieval  schol- 
asticism in  anatomy  and  the  return  to  the 
study  of  Nature  and  to  the  use  of  experiment 
brought  about  a  closer  cooperation  with  other 
departments  and  a  general  quickening  of  the 
students'  interest  in  the  real  science  of 
medicine. — Nature, 


SCIENTIFIC  BOOKS 

A  new  Morphological  Interpretation  of  the 
Structure  of  Noctiluca  and  its  hearing  on 
the  Status  of  the  GystoflageXlata  (Haedcel). 
By  Charles  A.  KoForo.  University  of 
California    Publications    in    Zoology,    Vol. 
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19,  No.  10,  pp.  317--834,  one  plate,  two  text- 

fifiruree.    February  18,  1920. 

Professor  Eofoid,  the  leading  student  of 
the  Flagellata,  in  a  brief  but  important  paper, 
discusses  oonyincingly  the  morphology  and 
rdationship  of  NoetUuca,  The  data  and 
their  bearing  are  well  indicated  in  the 
author's  summary,  as  follows: 

1.  Notilaca  is  a  tentaele^bearing  dinoflagellate 
with  a  flulcYis,  girdle,  and  longitudinal  and  trans- 
Terse  flagella. 

2.  The  snlcus  is  longitudinal  and  midventral.  It 
includes  the  apical  trough  and  the  recessed  oral 
pouch  and  cjtostome. 

3.  The  tentacle  arises  from  its  posterior  end. 

4.  The  girdle  has  hitherto  been  overlooked.  It 
is  a  shallow  trough  at  <the  left  of  the  sulcus  and  at 
right  angles  to  it.  It  is  seen  best  in  small  indiyid- 
uals. 

5.  The  longitudinal  flagellum  is  reduced  and  lies 
within  the  oral  pouch.  The  transverse  flagellum 
is  represented  hy  the  prehensile  tooth  at  the  proxi- 
mal end  of  the  girdle  at  <the  left  of  the  hase  of  the 
longitudinal  flagellum.  Thds  organ  exhibits  struc- 
tural undulations  and  spasmodic  or  rhythmical  con- 
traetiotts. 

6.  Distenticm  by  hydrostatic  vacuoles,  with  flota- 
tion r^lacing  active  locomotion,  has  led  to  degen- 
eration of  the  flagella  and  their  reduction  in  size, 
and  to  the  almost  complete  disappearance  of  the 
girdle. 

7.  NodUuca  belongs  in  the  Noetilucids,  a  family 
of  the  tribe  Gjmnodenioidfls,  with  PavUlardia, 
another  tentaculate,  naked,  non-ocellate  dinoflagel- 
late. 

8.  There  is  no  morphological  justification  of  a 
separate  order  of  flagellates  to  hold  NoetUuca, 
such  as  the  Gystoflagellata  HaeckeL 

9.  The  Qystoflagellata  may  be  retained  as  thus 
emended  to  receive  Leptodisous  and  CratpedoteUa 
pending  discovery  of  their  affinities. 

Matnard  M.  Mbtgalf 
The  Orchabd  Labcmiatoby, 
Obxblin,  Ohio 


SPECIAL  ARTICLES 

THE  EPFBRBNT   PATH   OF  THE   NERVOUS 

SYSTEM   REGARDED   AS  A  STEP-UP 

TRANSFORMER   OF   ENERGY 

The  properties  of  nervous  tissue  which  fit 
it  for  its  peculiar  role  in  the  animal  economy 


are  given  by  Sherrington  as  (1)  excitability 
(2)  spatial  transmission  of  impulses  and  (3) 
control  of  the  liberation  of  energy  in  con- 
tiguous tissues.  Pawloff  and  others  have  em- 
phasized the  role  of  the  peripheral  sense 
organs  as  «iergy  transformers,  since  the 
energy  of  light  or  heat  or  sound  is  trans- 
formed, by  appropriate  mechanisms,  to  the 
energy  of  a  nerve  impulse.  Lucas  and  Ad- 
rian's all  or  none  hypothesis  of  nerve  con- 
duction calls  attention  to  another  aspect  of 
the  work  of  the  nervous  system  as  a  trans- 
former of  energy.  According  to  this  hy- 
pothesis, the  nerve  impulse  conducted  by  any 
single  nerve  fiber  is  at  all  times  the  maximum 
impulse  which  it  is  capable  of  conducting. 
The  evidence  in  favor  of  this  view  appears  to 
be  steadily  acciunulating,  although  there  are 
still  conditions  under  which  the  energy  rela- 
tionships are  not  clear.  The  efferent  paths  of 
the  nervous  system  appear  to  me  to  furnish 
additional  confirmation  of  the  general  truth 
of  the  hypothesis. 

IsTeurologists  have  frequently  commented  on 
the  relatively  few  nerve  fibers  in  the  main 
motor  tracts  of  higher  animals,  {.  e.,  the 
pyramidal  tracts,  as  compared  to  the  number 
of  fibers  in  the  ventral  roots  of  the  spinal 
nerves  and  the  great  mass  of  muscles  to  be 
activated.  According  to  von  Monakow,  Red- 
lich,  Schafer  and  others,  fibers  of  the  pyra- 
midal tract  do  not  end  directly  about  the 
cells  of  origin  of  the  motor  nerves,  but  about 
some  intermediate  or  intercalated  cells  in  the 
spinal  cord.  Yon  Monakow  has  supposed  that 
each  of  these  intermediate  cells  comes  into 
relation,  through  the  branching  of  its  proc- 
esses, with  more  than  one  motor  cell  in  the 
spinal  cord.  Furthermore,  the  axone  of  each 
peripheral  motor  nerve  may  branch  on  its 
way  to  its  effector.  There  is  a  possibility, 
therefore,  that  each  descending  fiber  in  the 
pyramidal  tract  of  the  spinal  cord  may  ulti- 
mately be  able  to  actuate  several  terminal 
axonee  in  the  peripheral  motor  system.  Sup- 
pose that  one  pyramidal  fiber  may,  through 
the  intercalated  neurone,  come  into  relation 
with  three  cells  of  origin  of  peripheral  fibers. 
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and  that  each  of  these  peripheral  fibers,  in  its 
turn,  is  divided  into  two.  These  relationships 
may  be  indicated  diagrammatically.  One 
pyramidal  fiber  may,  therefore,  be  represented 


Fio.  1. 

at  the  periphery  by  six  branches  of  axones, 
each  of  which  is  in  its  turn  capable  of  acting 
npon  an  effector.  The  energy,  a,  coming 
down  the  first  fiber  in  the  series,  Py,  is,  ac- 
cording to  the  all  or  none  hypothesis,  the 
maximum  which  the  fiber  is  capable  of  con- 
ducting. Similarly,  the  energy  passing  over 
the  intercalated  (Int)  fiber  before  its  branch- 
ing is  also  the  maximum  which  it  is  capable 
of  conducting.  Suppose  that  it  is  equal  to  a. 
At  the  point  of  branching,  the  energy  con- 
ducted along  each  branch  must  either  be 
brought  up  to  some  quantity  closely  approxi- 
mating a,  or  else  it  must  fall  to  a/3.  In  the 
latter  case,  the  energy  passing  over  the 
proximal  unbranched  portion  of  the  fiber  M 
must  either  be  brought  up  to  the  value  a,  or 
else  in  its  turn  be  close  to  the  value  a/3. 
Going  on  out  to  the  bifurcation  of  this  fiber, 
there  must  again  be  a  raising  of  the  energy 
in  each  of  the  branches  to  some  value  closely 
approximating  a,  or  else  it  must  fall  to  a 
value  a/6.  There  is  little  or  no  evidence  that 
the  energy  of  the  nerve  impulse  falls  off  in 
any  such  degree  in  its  passage  from  central 
system  to  periphery.  The  presumption  is, 
therefore,  that  the  efferent  distribution  path 
acts  as  a  step-up  transformer  of  energy,  al- 
though the  manner  of  its  action  is  aa  yet  un- 
known. It  should  be  stated  here  that  the 
nerve  fiber  itself  furnishes  the  energy,  derived 
in  some  manner  as  yet  unknown  from  its  own 
metabolic  processes,  and  that  there  is,  in  all 
probability,  no  change  in  voltage  at  the  ex- 
pense of  the  amperage,  as  in  the  electrical 
transformers  with  which  the  physicist  is 
familiar. 


Keference  to  Hanson's^  diagram  of  the  sym- 
pathetic system  will  show  that  the  same  con- 
siderations apply  there.  In  fact,  the  diagram 
given  in  this  paper  was  suggested  by  Ranson's 
diagrams. 

One  more  link  in  the  scheme  of  the  step-up 
transformer  may  be  what  Langley  has  called 
the  receptive  substance^  interposed,  diemio- 
ally  if  not  histologically,  between  the  motor 
end  plates  and  the  contractile  substance  in 
muscla  It  is  certain  that  there  is  a  great 
increase  in  the  energy  of  a  muscle  contraction 
as  compared  with  the  energy  of  the  nerve  im- 
pulse, which,  starting  in  the  central  system, 
finally  evokes  the  muscle  contraction  at  the 
periphery.  It  seems  reasonable  to  suppose,  in 
the  light  of  our  present  knowledge,  that  the 
efferent  nerve  path  is  a  part  of  this  trans- 
former system. 

Such  general  relationships  of  the  energy  of 
the  response  to  the  energy  changes  in  the 
processes  preceding  the  response  have  long 
been  recognized.  Balfour  Stewart*  (p.  163) 
remarks :  "  We  have  seen  that  life  is  associated 
with  delicatdy-constructed  machines,  so  that 
whenever  a  transmutation  of  energy  is 
brought  about  by  a  living  being,  could  we 
trace  the  event  back,  we  should  find  that  the 
physical  antecedent  was  probably  a  much  less 
transmutation,  while  again  the  antecedent  of 
this  would  probably  be  found  still  less,  and 
so  on,  as  far  as  we  could  trace  it."  We  should 
recognize,  however,  that  such  relationshii>s 
have  a  limit  in  the  living  organism.  Other- 
wise, we  would  arrive  at  perpetual  motion. 

F.  H.  Pike 

DiPABTMXNT  or  PhYSIOLOGT, 

Columbia  Ukivkbsitt 

ON  SPIRAL  NEBULA 

One  of  the  privileges  of  the  vacation  is  the 
opportunity  of  making  one's  own  tea  in  one's 
own  vessels.  I  did  so  recently,  aided  by  a 
deep  precipitation  glass,  g,  with  a  lip,  I,  run- 
ning far  down  the  sides.    On  stirring   the 

1  Banson,  S.  W.,  1918,  Jowmal  of  Comparative 
Neurology,  Vol.  29,  p.  306. 

2  Stewart,  Balfour,  1874,  *'Th6  Conseryation  of 
Energy,"  New  York,  p.  163. 
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liquid  with  a  spoon,  energetically,  and  re- 
moying  tlie  latter,  I  noticed  that  a  sharply 
outlined  ^iral  was  p€r8i8tently  present  on  the 
surface^  until  the  deep  paraboloid  returned  to 
the  plane.  Hy  explanation  would  he,  that  at 
I,  part  of  the  tangential  velocily  is  oonverted 
into  local  Tortioal  motion,  whereby  the  par- 
tides  at  I,  because  of  the  reduced  centrifugal 
force,  slide  down  the  inclined  plane  of  the 
rotating  paraboloid  From  another  point  of 
Tiew,  a  stationary  wave  is  produced  on  the 
surface  by  the  interference  at  h 


play  with  more  interpretable  modifications  of 
it  a  little  longer. 

Oabl  Harus 
Bbown  Ukiyebsity 


Pig.  1. 


Now  though  I  will  not  venture  to  repeat 
the  superscript  of  this  notei,  I  will  neverthe- 
less adk  whether  something  analogous  to  the 
above  simile  experiment  may  not  be  taking 
place  in  astronomical  space.  Suppose  we  re- 
plaoe  the  glass  vessel  of  the  figure  by  a  gravi- 
tational mechanism;  and  suppose  we  ^^lip''  it 
at  {,  by  making  that  locality  a  region  of 
effectively  greater  density  and  relatively  at 
Test  If  Kepler's  law  be  written  in  the  form 
so  convenient  in  its  present  relations  to  the 
modem  atom  (M,  being  the  virtual  mass  at 
the  center  and  A  the  angular  momentum  per 
sram,  whereby  rv*^=^Ayr=iM,  for  the  tan- 
Cfential  velocity  v  at  r),  then  any  local  dim- 
inution of  ^  in  accordance  with  the  above 
model,  would  be  followed  by  a  diminution  of 
r  in  the  part  affected. 

At  all  events  the  hydrodynamio  experiment 
(rotational  surface  figures,  as  related  to  shape 
of  boundary)  is  very  beautiful  and  certainly 
more  approachable.    I  shall  allow  myself  to 


THE  PACIFIC  DIVISION  OP  THE  AMERICAN  AS- 
SOCIATION FOR  THE  ADVANCEMENT 
OP  SCIENCE 

The  Seattle  meeting  of  the  Pacific  Division 
of  tlie  American  Association  for  the  Advance- 
ment of  Science  held  June  17  to  19  at  the  Uni- 
versity of  Washington,  Seattle,  waa  perhaps 
the  most  successful  so  far  held  by  the  Pacific 
Division.  Sixteen  affiliated  societies  were 
scheduled  in  the  final  program  and  delegates 
were  in  attendance  from  every  part  of  the  Pa- 
cific Ooast  area.  The  representation  from  the 
University  of  Califomia  and  Stanford  Uni- 
versity was  particularly  large. 

The  special  sessions  of  the  convention  in 
which  the  various  affiliated  societies  partici- 
pated were  weU  attended  and  the  beneficial  re- 
sults of  this  cooperation  were  apparent  The 
conference  of  Besearch  Committees  from  the 
educational  institutions  of  the  Pacific  Coast 
held  two  sessions  which  were  attended  by  all 
the  del^ates.  The  problems  connected  with 
the  maintenance  and  encouragement  of  active 
research  in  the  college  and  university  were  pre- 
sented and  discussed  and  some  practical  sug- 
gestions were  mada  It  was  felt  that  distinct 
progress  in  the  solution  of  these  problems  had 
resulted  from  this  meeting  and  that  the  re- 
search conference  should  be  a  permanent  fea- 
ture of  the  annual  meetings  of  the  Pacific  Di- 
vision. 

A  ^mposium  on  the  "Einstein  Theory  of 
Belativity''  was  of  general  interest  and  was 
also  weU  attended.  In  the  symposium  on  *'  The 
Animal  and  Plant  Besources  of  the  North 
Pacific  Ocean''  given  under  the  auspices  of 
the  Pacific  Fisheries  Society  and  the  Western 
Society  of  Naturalists,  each  speaker  empha- 
sized the  great  need  for  more  knowledge  of  the 
ocean  and  its  life  to  save  the  fisheries  indus- 
try. It  is  hoped  that  the  means  wild  be  found 
to  publish  the  papers  in  this  symposium  as  a 
contribution  to  a  better  understanding  of  the 
importance  of  the  projected  exploration  of  the 
North  Pacific  Ocean  through  international  co- 
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operation.  This  project  will  be  further  ad- 
vanced at  the  Pan-Pacific  Scientific  Congress 
to  be  held  in  Honolulu  from  August  2  to  20. 

Notable  features  of  the  meeting  were  the 
presidential  address  by  Dr.  John  0.  Merriam 
who  epoke  on  ''The  research  spirit  in  the 
every-day  affairs  of  the  average  man ''  and  the 
address  by  Professor  K.  W.  Brock,  of  the  Uni- 
versity of  British  Columbia,  on  "  The  last  cru- 
sade under  Allenby."  On  account  of  illness, 
Dr.  Charles  E.  St.  John,  of  Mount  Wihon 
Observatory,  was  unable  to  give  the  Sigma  Xi- 
Phi  Beta  Eappa  lecture.  Hie  place  was  sup- 
plied by  Dr.  Paul  W.  Merrill,  of  Mount  Wilson 
Observatory,  who  spoke  on  "  The  chemistry  of 
the  stars.'' 

Dr.  William  E.  Bitter,  director  of  the 
Scripps  Institution  for  Biological  Besearch, 
was  elected  president  of  the  Pacific  Division 
for  the  year  1920-21.  Dr.  William  M.  Dehn, 
professor  of  chemistry.  University  of  Washing- 
ton and  Dr.  E.  P.  Lewis,  profesaor  of  physics. 
University  of  California,  were  elected  mem- 
bers of  the  executive  conmiittee  to  serve  five 
years  and  Dr.  E.  C.  Franklin,  professor  of 
ohemistiy,  Stanford  University,  was  elected  a 
member  of  the  executive  committee  to  fill  the 
vacancy  caused  by  the  election  of  Dr.  Bitter 
to  the  presidency. 

The  officers  of  the  Pacific  Division  for  the 
coming  year  are  accordingly  as  follows: 

Dr.  William  E.  Bitter,  president,  Scripps  Inatita- 
tion  for  Biological  Besearch,  La  JoUa,  Oalif . 

Dr.  Barton  W.  Evermann,  vice-president  and 
chairman  of  the  executive  committee,  California 
Academy  of  Sciences,  San  Francisco,  Calif. 

W.  W.  Sargeant,  secretary-treasurer,  California 
Academy  of  Sciences,  San  Francisco,  CaUf . 

MSMBERS  or  THE  KXEOUTIVX  COMMITTKB 

Dr.  Barton  W.  Evermann,  chairman,  California 
Academy  of  Sciences,  San  Francisco,  Calif. 

Dr.  William  E.  Bitter,  Scripps  Institution  for  Bio- 
logical Besearch,  La  Jolla,  Calif. 

Dr.  W.  W.  Campbell,  Lick  Observatory,  Mount 
Hamilton,  Calif. 

Dr.  William  M.  Dehn,  University  of  Washington, 
Seattle,  Wash. 

Dr.  E.  C.  Franklin,  Stanford  University,  Calif. 

Dr.  C.  E.  Grunsky,  Mechanics  Listitute  Building, 
San  Francisco,  Calif. 


Dr.  T.  F.  Hunt,  University  of  California,  Berkeley, 
CWif. 

Dr.  E.  P.  Lewis,  University  of  California,  Berke- 
ley, Oalif . 

Dr.  D.  T.  MacDougal,  Desert  Lnboratory,  Tucson, 
Arizona. 

An  amendment  to  the  constitution  of  the 
Pacific  Division  was  proposed  in  executive  ses- 
sion held  Thursday  evening  June  17  to  exclude 
Arizona  and  the  states  of  Chihuahua  and 
Sonora  in  Mexico  from  the  territory  of  the 
division.  This  action  was  in  conformity  with 
that  taken  by  the  National  Council  whidi  has 
caused  these  states  to  be  included  in  a  recently 
organized  division  of  the  American  Associa- 
tion. 

As  an  encouraging  sign  that  the  purposes  of 
the  annual  meeting  are  being  in  some  measure 
fulfilled  it  is  noted  that  considerable  publicity 
was  given  to  the  meeting  in  the  Seattle  papers. 
At  least  two  editorials  appeared  on  topics  re- 
lated to  the  discussions  and  reports  of  the 
meetings  were  given  in  some  detaiL  This 
would  indicate  that  the  public  is  becoming 
more  generally  interested  in  the  progress  of 
science  and  augurs  well  for  the  future  support 
of  scientific  investigation. 

Announcement  was  made  by  the  executive 
committeeUat  the  next  annual  meeting  would 
be  held  in  the  San  Francisco  Bay  region,  the 
definite  time  and  place  to  be  determined  later. 
This  location  will  acconmiodate  the  largest 
number  of  members  and  should  insure  a  good 
attendance  for  the  1921  meeting. 

W.  W.  Saboent, 
Secretary 
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IX 


ConeD  Unirenity  Medicil  College 

1st  Atmua  and  28th  StrMt 
NEW  YORK,  N.  Y. 

ADMISSION  to  the  flnt  year  titm  will  be  limited 
to  serenty-flTe  itadente  in  the  New  Yoik  and  Ithaca 
DiTiaiona  oombined.  Bnbaeqnent  admiasioni  to  any 
daw  will  be  made  only  if  the  number  lldla  below  lixty, 
when  etadenta  ftom  other  inatttntiona  may  be  acoepled, 
profTlded  tbey  iUl  all  of  oar  re<iaixeaienta. 

The  number  of  atndenta  in  thla  OoQege  harlng  been 
limited,  that  ita  advantagea  may  be  eqnaliaed  to  all 
paxti  of  the  State  and  eoontry,  not  more  than  flre 
atndenta  firom  any  one  oolkge  win  be  admitted  to  the 
flnt  year  daea.  Qndnatea  of  appiored  ooUegea  an 
eligible. 

INSTRUCTION  begina  on  September  27th,  1920. 

Laboratory  methoda  an  emphaaiaed  throaghoat  the 
eomae  and  amaU  MCtiona  liMiUtate  penonal  contact 
between  the  stodenta  and  inatractor.  Clinical  instruc- 
tion la  given  in  the  BeHeme,  Kew  York  Nursery  and 
CUld*a,  Memorial,  Manhattan  State  and  Willaid  Parker 
Ho^tala. 

The  tuition  fin  is  •250i00  per  annum. 

Applieationa  for  admission  to  the  first  year  should 
be  reoeiTed  not  later  than  July  first.  A  catalogue  and 
applieation  blanka  may  be  obtained  by  addroasing  the 
Dean. 

Address 
THE  DEAN,  477  1st  Arm.,  N«w  York,  N.  Y. 


Washington  Univ«riity 

School  of  Medicine 

REQUIREMENTS  FOR  ADMISSION 

Oandidates  for  entrance  an  required  to  hare  cemBJatsd  il 
least  two  fUl  yean  of  college  wozk  which  must  inohidaSii*, 
Knaon  or  ix^ruian,  «oa  lostruouoo  with  laboratory  work  in 
Physics,  Chemistry  andBiology. 

INSTRUCTION 

Instruction  begins  on  the  last  Thursday  in  September  and 
ends  <m  the  second  Thursday  in  Junei  Oinlca]  instivction  is 
giren  in  the  Barnes  Hospital  and  the  St  Louis  Children's  Ho^ 
pital,aflUiated  with  the  medical  school,  ^m  St.  Louis  Oily  Hea- 
pita],  and  in  the  Washington  Unifieiaity  Piapensary. 

COURSES  LEADING  TO  ACADEMIC 
DEGREES 

Studenta  who  have  taken  their  nremedical  wedt  in  Wadw 
Ington  UniTersity,  an  eligible  for  the  degree  of  B.&  upon  tha 
oomplettoo  of  the  first  two  yean  of  medical  work. 

Studenta  in  Washington  UniTersity  may  pursue  study  in 
rtal  medicarsoienoes  leading  to  the  degne  of  A.11 

TUITION 

The  tuition  fin  for  undergraduate  medleal  studenta  iaISOt 
per  annum.    Women  an  admitted. 

The  catalogue  of  the  Medical  Sohodl  and  other  informatiea 
may  be  obtained  by  application  to  the  Dean. 

Endid  ATenne  and  Kingtlii^iway  St  Lous 


the 
andPh.D. 


Johns  Hoi]ddns  Univarsily 

Madieal  School 

TkaMadkal  Sflhool  iaan  Integral  Part  of  the  University  and 
ialneloaa  AflUiation  withthe  Johna  Hopkina  Ho^ttal 

ADMISSION 

QnidSdalea  for  admission  must  be  graduatea  of  approred 
«oDi9sa  or  aaJentificaehoola  with  at  lea8roneTear*a  instruetion, 
l»etndtwg  laboratory  work,  in  physics,  chemistry,  and  biology, 
wd  with  eyidense  of  a  leading  knowledge  en:  French  and 

daas  is  limited  to  90  students^  men  and  women  being 
I  OB  the  saase  teima.    JBpewC  l>i  fmutual  dreumtUmeet, 

tipiKmUmi  for  admlmkn  wfU  fuiMcomUtend  qflerJuiv  I9L 
jfraeandss  oeenr,  students  fk^om  other  institntlons  denring 

nil>Bn<widataadlna  aBaybeadmitied  to  the  aeoond  or  third  year 

iwiflded  theyfUmn  sU  of  our  reqnirementa  and  preeent  ez- 

cspttoBal  ^wallfiBSitlcoSi 

INSTRUCTION 

Hie  aeademie  year  begina  the  Taeaday  neareat  October  1  and 

saea  the  third  Tuoaday  in  June.    The  course  of  instruoton, 

oeennles  fbnr  yean  and  espedal  emphasis  Is  laid  upon  prao- 

Meal  weak  In  the  UOMtatorles^  in  the  waida  ef  the  Hospital  and 


TUITION 

The  charge  for  tuition  is  1360  per  annum,  payaUe  in  three 
laatalnienta.  llienan  no  extn  fees  except  for  rental  of  mioio- 
•Bope,  eeitaln  ezpenaiTe  supplies,  and  laboratory  breakage. 

Tha  annual  anwmncement  and  applioaftioA  blanka  may  ha 
"^"'-'^  by  addressing  tha 


Sla.  BiaXIMOIIE,  MD. 

SUMMER  WORK  FOR  GRADUATES 
IN  MEDICINE 

June  1st,  and  ending  Thursday,  July  15fh 

ignosis,  indnding  Uinontory  exercises  in 

istratioaain  pafholo^oal  anatomy, 

lay  wHI  be  olfcred.    The 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

iSmtmbUMhed  in  x8s4) 

ADMISSION:  All  students  entering  the  Freshman 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  most  indnde 
Chemistry  (General  and  Organic),  I*hysici  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 


COBfllNBD  COratSBS:  Premedicalootarseof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  oonrse. 


in  medleal 


US1IUJ  Ilia  fltoneator  pari  of  eaoh  day  wHI  be  olfcred.  The 
a— rae^be  UmHed  ioiment^  aiodenta,  feeHOO.  Apfiict^ 
-  -lAonldbanadatothaDeaa'aOftea. 


School  of  Pharmacy,  School  of  Dentistry  and 
Gradnate  School  of  Medicine  also. 

Women  mdmitted  to  mil  Schoola  of  ibe 
College  of  Medicine 

For  bulletins  and  all  other  information,  addraas 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La. 
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WESTERN  RESERVE  UNI VERSITT 

SCHOOL  OF  MEDICINE 


ONLY  MEDICAL  SCHOOL  IN 
THE  OTY  OF  CLEVELAND 


\  Admits  only  eolUg«  dagiM  ttndHitB  an 
mabMBtk. 

1  EimllflDt  kboimtoriM  and  facOitiM  for  iwMtfch 

1  work. 


\  Urfs  cKaied  matvkL  Sola  madkal  contiol  ol 
lalramb,  CaXj  Charity,  and  Mattmity  Hoq^tala, 
and  Babiaa'  DiaiMnMry,  CBnical  C3«rk  Sarvicoa 
and  mdiiridual  inatnietuiii. 

\  Wida  ehoiea  of  botpital  appointmanta  for  all 
fimdoataa. 

\  Fifth  optional  yaar  loadinf  to  A^.  in  Madidna. 

f  Vacation  counaa  facilitatint  tranafar  of  advancad 
atiKMnta* 

\  SoMion  MMna  Saptembar  30. 1920:  doMa  June  16. 
1921.    Tuition.  $200.00. 


Wmt  •tttalocu*.  InfMVurtlon  and 


THE  REGISTRAR.  1353  Eaat  9th  St.,ClaTaknd 


Sjnom  Umrtnily  Colltf e  of  Mediant 

EatruNM  Two  7«mof  aiMOffBlaed  eooiMlBarli 

BdMQl  of  Mmm^  vtSkh  mart  iiutete 


Ytnrt  SiJaa  aMdldae. 


Tha  Third  Yanr  tetpnaaaiuaad 

ConrM  todtasni 

fMT  mm 


ThtFMHh  jis*i.isftir5sL^i22rA 

YMreMTM    gSiiftgiaipmSuiiiiildii     tta 


uidth0  mnS^id  hMptti 
rlciue<MMB  toMvitaMDli 
isaMMot  la  *t  Mhi] 
I  In  #dMl  wMkin  Hflhi 
ipMliBMind  la  «a*naM 

aMMM—gMiM*    AMMMP«rt<mTnlnpaq|dkMy<g^*«*nt 


tiio  Saaratary  of  iko  < 
a07  Omnffo  Siroot  SYRACUSE.  K.  T. 


School  of  Hygieiie  and 
Public  Health 

OF 

The  Johns  Hopkms  Umyersfty 

The  thJrd  flMfllon  ap«Di  Beplemb«r  3S,  fSW.  Obportunltlet 
f«T  tDstrticUoi]  ftud  iuTritigBtlati  irUl  be  oflbred  in  Fubll<) 
He&itb  ^dmlQlttratloD,  Kpsaemlologj.  Burt^rioloo,  Iniiuuii-> 
oIoBj  4ndB*TToloff7,  Modicftl  Zooltwr,  biometry  arid  vi til  Sta- 
tJLtUCfij  San  fury  Cn^Iu^-^^rltiff,  Pb^&IuEogy  &0  Bppik'>d  io  by^Wne, 
IndudJug  the  pHuelpk-s  of  iDduBtrlAl  ftbdeducatloa&lbrgicue^, 
C^oiDEStrr  u  tppllc4  td  hri^EeDCT  Incladipe  tho  annfyili  oi 
foods  and  tho  pHtiritjlei  of  nurHtfoD,  So^SiU  tnd  Mi'iiLaJ  H^- 
glcQe^  liitfl^  Tbo  c^mr»09  In  thcte  lubj«ct«  »«  cir^{mDl»d  upon  A 
tiitncitrnl  bull,  uid  atud^ntn  mi;?  «Dter  the  Nchf^q]  u  eaJidl* 
dtt6t  for  ft  d«gro<*,  or  fli  ipecial  Jtndeuut,  at  Ihe  beginning  of 
aB,7  irimeater.  Mob  and  ifromen  itudentB  are  adjulttcKl  od  tlio 
tame  terms. 

GoanM  are  arranged  leidlaf  to  the  degioo  of  Doetor  of 
PlibUo  Health,  Doolor  of  Solenoo  In  Hygieno  and  Baohelor  of 
Qeienoe  in  HycieDo.  The  details  in  retaxd  to  the  lequirements 
for  matrieolauon  in  theoeooanes  andiserlbed  in  the  eatalogoo 
of  the  Sohool,  whidh  will  be  forwarded  upon  applieation. 

AOertlfloateIn  Poblio  Health  ma/ he  awarded  to  qfoaUflod 
pmons  after  one  jear  of  nsideat  ttady. 

An  intenslTe  oonrM,  eomprislng  oonfbreneeiy  demonstra- 
tions and  laboiatorj  worr  and  designed  to  meet  the  needs  of 
PdhUo  Health  Ofleers,  wUlbe  glTen  ftom  Kofombor  1  to  Do- 
esmberU,  1990— Fee  $60.00. 

For  ftuther  information  address  the 

Director  of  die  School  of  Hyfiene  and 
Pvblic  Heakh,  Joluu  Hopkiiu  UaiYertfty 

910-312  Wait  Mwaaiat  flt  MLTlHOtE,  HD. 


University  of  Georgia 


MBIHCAL 

Angnatat  Goorgia 

ENTRANCE  REQUfREMENTS 

Tha  maennftd  eomplation  of  at  laaat  two  yaaia  of  woik 
faMhidincAiiUdi.Phyrioi.Ghmiftqr.and  Biokcy  in 
an  appforad  ooUaga.    Thla  in  addition  to  four  yaan  off 

INSTRUCTION 


Tha  aouna  of 

nhif  tha  aaoond  waok  fai  8ip««aib«  and  andibc  tha  J 
waokinJiina.    Tha  dial  two  yaan  aia  davotad  to  tha 
londanMntal  aoionoaa,  and  tha  thfad  and  fourth  «a 

AllthaoiL 

aityof  Anmataand  Rlihannd  Chranty.  faidudinc  tha 
hoipHala.afaund«  tha  antiia  oontMl  of  tha  Boaid  of 
Tkuitaaoof  thaHidTiiitty.    Tlda  i^mBMnt  afloida  a 

thacBatoaltnaahfaig    B^Mial  mphada  ia  kid 


both  fai  tha  Uhotaloiy  and  dfaiiial  da. 

TurrwN 


AUQUOTA*  MffWfOIA 
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Northwestern  University 
IMedical  School 

Sitaatod  in  Chioago  In  close  proximity  to  Important 
Botpitala  with  an  abundanoe  of  olinieal  material. 

AdmlMion  Rofoirementa— Two  yean  of  College  credit 
indading  )a  satiafactory  ooiUBe  in  Fhyaics,  Chemifftry, 
Biology  or  Zoology,  and  French  or  Gennan. 

CoiffM  9i  Study— leading  to  the  degree  of  Doctor  of 
Medicine— Four  years  in  the  Medical  School  and  a 
iSfth  year  either  as  Interne  in  an  approved  hospital 
or  dcYoted  to  research  In  some  branch  of  Medical 
Sdenee. 

Oradiiate  Instmction— in  comses  leading  to  the,degi«e 
of  Master  of  Arts  or  Doctor  of  Philosophy. 

ftssearch  Ponndation— The  James  A.  Patten  Endow- 
ment for  Research  affords  unusual  opportunities  for 
advanced  students  of  Medical  Science  to  pursue 
special  Invsstigataons. 

Research  Fellowshipa— Four  feUowships  of  the  value 
of  $600  each  are  awarded  *««n*Hy  to  promote 
soholady  research. 

Teition  Fees — ^The  tuition  fee  for  undergraduate  stu« 
dentslstl80.00ayear. 

For  Information  address 

C.  W.  PATTERSON,  Registrar 

•4^1  Soyth  Dearborn  Street     Chicago,  llllnole 
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Marine  Biological  Laboratory 
Woods  Hole,  Mass. 


INVESTIGATION 
Satire  Yew 


PacOitiM  for  re^each  in  Zoolocr, 
Embtyology,  PhvBiology  and  Bo^ 
•njr.  8eventy-aix  pnvsto  labora- 
tories, $100  each  for  not  ov«r  three 
months.  Thirty  tables  are  avail- 
able for  beginnerai  n  research  who 
desire  to  work  under  the  direetion 
of  members  of  the  staif.  The  fee 
for  such  a  table  is  $60^. 

0>urjws  of  laboratory  instnietioo 
with  lectures  are  offered  in  Inverte- 
brate  Zodogy.  Protosoology .  Em- 
bryology, Phyaology  and  Morph- 
oloor  and  Taxonomy  of  the  Algae. 
Each  oouise  requires  the  full  time 
ofthe  student.^  Fee,  WO.  Aleotun 
course  on  the  Philosophical  Asoects 
of  Biology  and  AoS^  8di£S;  U 
also  offered. 

Animals  and  Dlants.  presenred,  liy- 
ingiandinembiyonio  stages.  Pie- 
served  material  of  all  types  of 
animals  and  of  Algae,  Funa,  liver- 
worts and  Mosses  fundsbed  fcr 
eUssworlc  or  for  the  museum.  liv^ 
ing  matenal  furnished  in  season  as 
ordered.  Xfieroseopic  siidesin  Zool- 
ogy, Botony.  Histolqcy.  Bacteriol- 
Qgy.  Pnoe  lists  of  Zoologioal  and 
Botanical  material  and  Mmioaoopie 
Shdes  sent  on  application.  State 
which  isdeaired.  For  price  lists  and 
all  I  nformation  regarding  material, 
address 

GEO.  M.  GRAY  Curator,  Woods  Hole,  Mass. 
The  annual  announcement  will  be  sent  on  application  to  The 
DIreotor,  Marine  Biological  Uboratory,  Woods  Hole,  Mass. 


INSTRUCTION 

Jaaa  30  to  Av^mI  10 


SUPPLY 

DEPARTMENT 

OpMtk«Kal^Y«ar 


Glassware 

Laboratory  Apparatos 

Chemicals — ^Reagents 
Stains 

in  Stock  for  prompt  de- 
livery and  for  duty  free 
import. 

Send  us  your  list  of  require- 
ments to  quote  on. 

What  other  dealers  cannot 
furnish,  let  us  procure  for 
you. 

Lenz  Apparatus  Co.^  Inc 

lltMifactarers— Importert— E^orters 

18  EAST  I6th  STREET 

NEW  YORK,  N.  Y. 


RADIUM 


TUBULAR  APPUCATORS 
NEEDLE  APPUCATORS  -  FIAT  APPUCATORS 

oiulf 

APPUCATORS  0/  SPEClAl,  DESIGN 

COtmSTt  tMfTALLATIONS  *f  EMANATION  APPARATUS 


SOLO  ON  BASIS  o/  U,  S.  BUREAU 
»/  STANDARDS  CCTTIFJCATE 


s  invmii  it  ovm 
PHYSICAL  CHEMICAL  md  MEDICAL  DEFARTMENTS 


THE  RADIUM  COMPANY 
OF  COLORADO,  Inc 

UAIH  Onrcc  ai  IEZMJCT1DN  V10KD 

DENVilU00LO^US.A- 


■  K  ST  ATI 
CHKAOCI 


»UHKWtQUAU 

KEWYOUC 


U  C»ANCEILir  LUA 
lO^OlON 
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Type  T.  R.  Single  Tube  Rheostat 


No  Laboratory  Bqaipment  it  oompleto  without  tomo  rariable  redatanoea.  To  maintain  the 
high  atandard  of  your  ontflt  we  aagg eat  the  addition  of  tome 

^^Becbro''  Sliding  Contact  Rheostats 

(Tubular  and  Stone  Types) 

Thoosanda  of  theae  rheoatata  hare  been  mannfactnred  and  told  by  na  (the  original  American 
Kannfactniera)  to  moat  all  UniTeraitiea,  Coliegea,  Technical  Schoola  and  Indnatrial  Conoerna  and 
hare  alwaya  giren  entire  aatiafaction. 

Write  for  BuUeHn  C-S 

TiWrg^V'      D  D  i^  G         3640-42  North  Seoond  Stroot 
DEil^I^     DKV^ao  Philaulelphla^  Fau 


CldM.$AMO 


Send  for  Catalog 


Our  Laboratory  Spectrometers 

Are  add  in  oompetitiaii  with  inatnimente  ol  EnioMaii  make 
to  many  of  tne  beet  laboratoriee  tiuougbout  tto  woild* 

WM.  QAERTNER  AND  CO. 

Physical  and  Astronomlcsl  Iflstnunsnts 
8345-49  Lake  Park  Aveoue  CHICAGO 
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Constant-Temperature  Apparatus 

Dependable  for  Long,  Contfaraons  and  Unattended  Operation 
FREAS  OVEN  TYPE  R  No.  100 


Sife  of  ores  inside,  12"zl2"zl2''. 
Temperatnie  rmnce,  from  room  to 

175^. 
ReCulatioD,  Preas  Metallic  ther- 

mo-reculator. 
CoMtant  within  one  degree  over 

long  periods. 


Conatnictioa,  heavy  aabestoo  tran- 
site  with  castaluminum  frames 
and  insulated  lining. 

Operation,  simply  attach  to  lamp 
socket. 

Furnished  with  Special  Ther- 
mometer, ranging  to  2\j(PC. 


SIMFLICrrr  oi  operation,  ease  of  regulation,  constancy  and 
general  dependability  are  Uie  reasons  why  FREAS  Ovens  have 
been  adopted  by  the  most  important  laboratories  of  the  U.  S. 
Government,  the  leading  educational,  scientific  institutions  and 
the  most  progressive  manufacturing  plants  in  the  country. 

PKXA8  Ovens  are  made  in  several  sizes  and  types.  Th^  are  ap- 
proved by  the  National  Board  of  Fire  Underwriters.  They  are 
strongly  constructed  and  reliable  to  the  utmost  detail.  They  may 
be  left  in  operation,  unattended,  for  months  at  a  time  if  required. 

For  Sale  by  AB  Baalars  ia  Bapandable  Laboratory  Apparatna 

SoU  FuimMmmm  and  Manrnfrntimrmrm 

The  Thermo  Electric  Instmment  Co.,  'ftlir  Newark,  N.  J.,  U.  S.  A. 

MAKERS  Also  OF  THE  THSLCO  UNE 


Langmuir  High- Vacuum  Pump 

Br.  Irving  Langmuir  (of  the 
General  Electric  Co.)  baa  de- 
veloped an  ezoeedlDffly  inter- 
esting and  valuable  l(gA-iy^ 
hlgft-vaamm  pump^  and  by 
■pecial  agreement  with  the 
makers,  we  are  aetingaasole 
diatribnton,  for  laboiatoiy 
purpoeei. 

With  this  pump  preasure  m 
low  aa  l(r«  bar  have  been  ob- 
tained ;  and  there  ia  little 
doubt  that  v^ry  mneh  lower 
preMureaeanbe  produced,  by 
cooling  the  bulb  to  be  ex- 
hausted, in  liquid  air,  io  aa 
to  deoreaae  the  rate  at  which 
ipe  from  the  walla. 


Some  type  of  primary  pump 
must  be  used ;  capable  of  de- 
veloping a  vacuum  not  leaa 
.  than  0.1-0.15  mm.of  mercury. 

The  illoatration  ahowa  a  Langmuir  pump,  connected  to  a  two-atage  primary  oil  pump— which  ia  op- 
fltaled  l^  a  i  HP  motor ;  all  three  parte  of  the  outfit  being  aHcmbled  together  on  one  base. 


JAMES  G.  BIDDLE 

1211-13  ARCH  STREET 
PHILADELPHIA 


ffinieresMt  wrHefcr  copifof  UluMtrated 
BvOetin  882,  iuued  November ,  1917; 
midalso  copy  of  paper  Ify  Dr,  Langmuir. 
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Leitz  ^Micrometallograph'* 

"Large  Metal  Microscope  with  Camera 


This  apparatus  is  the  only  metallurgical  equipment,  which 
received  a  distinct  recognition  at  the  PanamarPacific  International 
Exposition,  due  to  its  merits  and  efficiency. 

It  can  be  furnished  with  either  of  the  following  optical  equip- 
ments : 

Achromatic  Objectivet  for  routine  investigations. 

Semi-Apochromatic  (Fluorite)  Objectives  for  routine  and  ad- 
vanced investigations^  also  micro-photography. 

Apochromatic   Objectives  for   research   investigations    and 
micro-photography. 

For  the  most  exact  requirements  this  apparatus  should  be  se- 
lected; it  has  no  equal. 


Leitz  Microscopes  are  the  Standard  of  the  World 


Ask  for  Pamphlet  No.  O-IOOO,  and  Descriptivb  Booklet 


60  East  IG^St. 
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MERCURY 

C.  p.  and  redistilled  in  any 
quantity 


THE  CHEMICAL  PRODUaS  CO. 

2715  St.  Clair  Ave..  N.  E. 

CLEVELAND,  OHIO 


Vi^SlIIlCl  218      forNatvnluU 

Onillez,  Kodak,  Foreign  Cameras,  ZeiM, 
Goers,  Gooke,  and  all  other  high  srrade  Lenses 
and  Motion  Pictnre  Cuneras.   Save  25%  to  50%. 

fl^  Onv  PrStf»A  Write  at  once  for  Com- 
Uet  \JUr  I^nce  pi^^^  catalog  and  month- 
It  Baivaia  List.  Bzperts  on  eqoippinf  expedi- 
tions for  still  or  Motion  Picture  work,  write 
today  to  Graflez  Headquarters  of  America. 

D  AGG  CAMERA  COMPANY 


GAS-GAS 


The  ''Detroit'' 
Combmation  Gas  Machine 

Automatically  makes  the  best 
and  cheapest  gaa  for 

Liiiontory  Uses  of  Erery  Cbancter 

Heating-XIooking— Lighting 
Ovw  30,000  in  d«Ur  um 

DntrtpU$t  tdlmkiut  mi  namM  •/  tutra  in  fvvr 
l^cMLf  ••nt  mn  fquut 

THE  DETROIT  HEATING  & 
LIGHTING  CO. 

•12  Wight  St.  Detroit,  Mich. 


The  Careful  Bui)cr 

and  I 

HAHMERDijestufFs 


u 


SELECTION  of  bacterio- 
logical dyestuiFs  should 
be  as  exact  as  the  technique 
for  which  they  are  used. 
Important  and  often  vital 
results  depend  on  the  relia- 
bility of  the  dye. 

If  For  this  reason  the  dis- 
criminating buyer  specifies 
Harmer  DyestuiFs.  He 
knows  their  quality  is  fur- 
ther  guarded  by  careful 
testing  methods  in  our  own 
laboratories.  When  h  i  s 
specimen  is  properly  stained 
by  Harmer  dyes  the  results 
are  invariably  trustworthy* 

^The  reliable  reputation  of 
Harmer  Dyestuffs  is  at- 
tested by  their  continued 
use  in  the  country's  leading 
laboratories- 


m 

mi 


IW 


%;, 


1 


j:^ 


LABORATOttlES 

PHit.AO£LPfH1A 
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PHYSICS.  Uniyeraity  of  Kansas,  I^wrence.  Two 
half-time,  graduate  assistantships,  at  |600  or  |700 
according  to  to  training,  allowing  about  half  of 
regular  graduate  work  toward  an  advanced  degree; 
or  one  full-time  position,  |1200  to  f  1400,  allowing 
one-third  of  regiUar  graduate  work.  Please  state 
training  and  give  references  with  application. 

WANTED—  Asslstent  Professor  of  Pliyaics. 

Salary,  around  |2000,  depending  on  the  qualifica- 
tions of  the  candidate.  Applicants  should  state 
education  and  experience  and  special  lines  of  en- 
deavor; also,  have  one  or  more  persons  write 
directly  to  give  information  regarding  the  appli- 
cant's personality  and  qualifications.  Address: 
A.  W.  Nye,  University  of  Southern  California, 
Los  Angeles. 

Itttti^rjBittg  of  ^umuxx 

Teaching  Fellowship  in  Biology,  1920-21 

Applications  will  be  received  for  ap- 
pointment to  a  Teachiug  Fellowship  in 
Biology.  Stipend  of  $750.00.  Laboratory 
assistance  not  to  exceed  fifteen  hours  per 
week  required.  Field  of  research  either  in 
botany  or  zoology.  New  University  lab- 
oratory for  marine  biology  located  at  the 
Honolulu  Aquarium  will  be  opened  this 
summer.  Address  applications  to  the 
President. 


BACTERIOLOGIST:    PluD.,    aged    39,    daflires 

change  of  location  from  a  New  England  college  to  larger 
institution,  to  medical  school  or  to  public  health 
laboratory  work  in  West,  middle  West  or  South.  Ten 
years  of  teaching  general  elementary  bacteriology  and 
advanced  pathogenic  bacteriology;  also  of  supervising 
graduate  study.  Twelve  years  of  research  in  bacterio- 
logical and  immunological  problems.  Three  years  in 
charge  of  diagnostic  laboratory  work.  Author  of  about 
sixty  monograghs  on  bacteriological,  immunological 
and  protozoological  subjects.  Opportunity  desired  to 
combine  teaching  and  research;  or  to  establish  or  direct 
a  public  health  laboratory.  Address  X,  Care  of 
SaENCE,  Garrison,  N.  Y. 


ENTOMOLOGIST:    A   specialist   in   tnuk   crop 

nsect  investigations  desires  change  of  position.  Eight 
years  practical  field  research,  would  prefer  a  professor- 
ship in  Entomology.  Address  B.,  care  of  Science, 
Garrison,  N.  Y. 


The  Microscope 

12th  Edition,  PubiUMd  April  10,  lfl7 

E»-WrittMt  and  lw|«lr  lU  mu^UatoJ 

Br  Snf ON  HENRY  GAGE  •!  CohmU  UMHwiMr 


00M8TOCK  PUBLISHING  CO.,  Ithaca,  N.  Y. 


The  Silverman  Illuminator 

A  new  eye  for  the  miorosoope 

OSen  important  advantages  for  practically  •very  application  of  tke  Microccope 

a — It  shows  more  detaiL 

b— A  dsarer  and  better  dsfined  picture  ia  presented  to  iKe  eye  and  the  camenu 

C— Several  novel  methods  of  iUummation  can  be  producccL 

d — It  saves  very  much  valuable  time. 

# — It  preveots  eye  strain,  eye  fativue.  »nd  bmin  fag. 

/ — It  can  be  lowered  into  desp,  hollow  placet. 

ff — It  gives  esoellent  results  for  very  low  power  work  &s  well  &a  higher  magniD' 

cations,  also  in  oil  immersioQ  work* 
k — It  can  be  used  with  any  MkroMope.  ordinary  or  binoaUar. 

A  small  circular  tube  lamp 
surrounds  the  objective  and  fur- 
nishes a  ditfuaed  and  uniform  il- 
lumination directly  where  it  is 
needed.  The  Stlvermen  Illumi- 
nator marks 

A  Groat  Advanco  in 
Microscopo  Illumination 

For  e«le  by  «ll  the  better  denier e 


Wriim  far 

BuOmHn  4S'6 


Ludwig:  Hommel  &  Co. 

530-534  Fernando  St.  PITTSBURQHp  PA. 
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Standardized  Products 

We  are  regularly  supplying  to  chemical  and  bacteriological  labora- 
tories the  following  special  reagents,  of  the  highest  quality. 

Arabinose 

Acid  Potassium  Phthalate 

Decolorizing  Carbon 

Dextrose 

Galactose 

Invert  Sugar 

Lactose 

Levulose  (Fructose) 

Maltose 

Mannite 

Mannose 

Melezitose 

Raffinose 

Rhanmose 

Saccharose  (Sucrose) 

Trehalose 

Xylose 

Prices  Upon  Request 
Carried  in  Stock  by  the  Principal  Dealers  in  ScientiAc  Supplies 

Digestive  Ferments  Company 

DETROIT,  MICHIGAN,  U.  S.  A. 
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COMPTON 

QUADRANT 

ELECTROMETER 

r      ¥ 

1 

■ 

( 

PROBABLY  THE  MOST 
SENSITIVE    ELECTRO- 
STATIC   INSTRUMENT 
AVAILABLE 

M^ 

yi 

1 

Ask  for  Catalog  16 

mt  "11 

1 

PYROLECTRIC 
INSTRUMENT  CO. 

H  H 

PYROMETRIC  AND   ELECTRICAL 
PRECISION    INSTRUMENTS 

^^^^^^^^^^^^^^^^^^^^^li 

636-640  EAST  STATE  STREET 
TRENTON,  N.  J. 

Central  Electrical  System  of  Compton  Blectrometer 

CADMIUM  STANDARD  CELLS 


{ 

1 

/ 

4 

^H  ^KEHHtoEflHlQ^^^^^I 

1 

> 

For  twe  with  potentiometers*  electrometers,  and  ballistic  galvano- 
meters, or  wherever  elae  a  precision  standard  of  electromotive  force  is 
needed. 

NegU^ble  Temperature  Coeffident. 
mghly  Constant  £.  M.  F. 

Contents  hermetically  sealed  in  glass  so  that  lowering  of  electro- 
motive force  due  to  evaporation  is  impossible. 

Motmted  in  moulded  box«  or  unmounted. 

My  comparison  certificate  accompanies  each  cell  without  charge. 

Bureau  of  Standards  certificate  extra. 

On  November  X3f  I9t6,  three  normal  cadmium  cells  made  by  me 
were  certified  by  the  Bureau  of  Standards  as  differing  from  their  group 
of  reference  cells  by  leas  than  one  part  in  one  hundred  thousand.  aU 
three  having  the  same  value. 

On  March  30  xpao,  after  the  lapse  of  three  years  and  four  months, 
the  same  three  cells  were  again  compared  by  the  Bureau  of  Standards. 
The  maximum  difference  among  the  three  was  less  than  one  part  per 
hundred  thousand,  and  the  maximum  difference  from  their  certified 
value  of  xpi6,  was  less  than  one  part  per  hundred  thouaand. 

In  other  words,  these  cells  showed  a  degree  of  constancy  to  all 
intents  equal  to  that  considered  most  highly  satisfactory,  if  not  remark- 
able,  in  the  very  best  type  of  precision  resistance  standards,  (see 
Bui.  Bur.  of  Stand.  Vol.  5.  No.  3.  P*  437.) 

The  cells  in  question  were  in  nowise  special.  They  were  made 
of  the  materials  regularly  prepared  by  me,  and  were  set  up  with  no 
greater  care  than  that  constantly  employed  in  the  making  of  my  stan- 
dards. 

Marion  Eppley, 

(A.M.,.Ph.D.) 

Physico-chemical  Apparatus. 
NEWPORT,  R.  I. 
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HlW   SXBXIB 

VOU  T^IT,  Mo.  1896 


Friday,  August  6,  ^ 


HiNOLB  Copisa,  15  Ots. 


Copisa, 

AHKUAI.  SUB8GBIPTION,  16.00 
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Physiologies  by  B\ 


A  TEXTSOOK  ON  PHYSh 

Dr.  Burton-Opitz  has  produced  a  text-book  of  physic  ^phvhich  stresses  the 
application  of  the  science  in  bedside  medicine.  There  are  six  features  that  stand 
out  perhaps  above  the  others:  i — ^The  logical  manner  in  which  the  subject  matter 
is  arranged.  2 — Brevity  and  simplicity,  making  easy  of  comprehension  those 
subjects  which  have  always  been  stumbling  blocks  to  the  student.  3 — The  num- 
erous outline  sketches,  because  nothing  is  more  to  the  point  than  simple  dia- 
grams. 4 — A  thorough  summary  of  to-day's  physiologic  literature.  5 — ^The  strong 
emphasis  given  to  the  physical  aspects  of  physiology.  6 — The  inclusion  in  many 
places  of  brief  clinical  references,  tending  not  only  to  inject  interest,  but  to  give 
the  study  a  truly  practical  value. 

Octavo  of  ZZ85  pag«8.  illustrated.    By  Russell  Burton-Opitz.  M.D..  Ph.D.,  Associate  Professor  of  Piiysioloffy  at 
Colombia  UniTersity,  New  York.  Cloth  ^7.50. 

ADVANCED  LESSONS  IN  PRACTICAL  PHYSIOLOGY 

This  new  work  deals  with  the  laboratory  side  of  the  subject  and,  in  a  sense, 
is  a  companion  volume  to  the  author's '  *Text-Book  of  Physiology. ' '  The  experi- 
ments included  are  those  which  can  be  conveniently  performed  with  simple  ap- 
paratus. The  lessons  begin  with  experiments  on  muscle  and  nerves,  and  gradually 
lead  up  to  the  more  involved.  Those  experiments  which  require  complex  ap- 
paratus and  which  may  be  more  conveniently  displayed  to  a  large  number  of  stu- 
dents are  embodied  in  the  demonstrations.  The  lessons  are  so  arranged  that  each 
one  will  require  about  three  hours,  and  each  demonstration  one  hour,  making  a 
total  of  one  hundred  and  eighty  hours — the  usual  number  of  hours  allotted  to  such 
work. 


Octavo  of  asS  pages,  illustrated. 
Columbia  UnlTersity. 


By  RussBL  BuKTON-Qprrz,  M.D..  Ph.D.,  Associate  Professor  of  Physiology  at 

Cloth,  $4.00  net. 
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NEW  (3d)  EDITION  JUST  READY 

THE  PRINCIPLES  OF 

HUMAN  PHYSIOLOGY 

By  ERNEST  H.  STARLING 

M.]>.,  PJL8.,  PJt.C^. 

Jodrell  Professor  of  Physiology  in  University 
C(M$ge,  London,  EngUmd 

Octavoi  1315  pagesi  with  S79  lUustrationSi  xo  in  colors.     Clofh,  S7SO1  net 

THE  BRITISH  MEDICAL  JOURNAL  says :  "In  the  third  edition 
the  student  and  medical  practitioner  will  find  a  full  and  up-to-date  ac- 
count of  the  whole  subject,  clearly  written,  excellently  illustrated  and  sum- 
marized by  a  practical  physiologist  of  great  knowledge  and  well-known 
originality. 

The  first  part  of  the  volume  deals  with  nutrition,    including   metabolism   and   the 

general  physiology,  or  the  structural-,  mate-  physiology  of  digestion,  the  part  played  by 

rial  and  energetic  bases  of  the  body.    In  the  the  circulating  blood  and  lymph,  respiration, 

second  part  the  mechanisms  of  movement  renal  excretion  and  other  such  subjects, 

and  sensation  are  described ;  a  new  feature  (Publisher's  Note. — Much  new  material  has 

in  this  edition  is  the  introduction  of  chap-  ieen  inserted  in  the  sections  dealing  with 

ters  on  vision  by  Dr.  Hartridge,  extending  the  internal  secretions  and  ductless  glands, 

to  over  a  hundred  pages,  in  wWch  the  whole  the  sense  organs  and  the  foregoing  sub- 

subject  is  very  lucidly  put  before  the  reader,  jects.)    The  last  part  of  the  book  is  devoted 

The  third  part  describes  the  mechanisms  of  to  the  subject  of  reproduction. 

Everywhere  Professor  Starling  writes  as  a  man  of  science  interested  pri- 
marily in  the  mechanics  and  chemistry  of  physiology,  the  concrete  rather  than  the 
abstract,*  the  practical  reactions  of  the  living  body  rather  than  the  metaphysical 
conceptions  or  interpretations  to  which  they  may  give  rise." 

*  Italics  ours. 

New  Works  in  Preparation 

Principles  of  Biochemistry  Qualitative  Chiemical  Analjrsis 

By  T.  Brailsford  Robertson,  Ph.D.,  By  Theodore  J.  Bradley,  A.M.,  B.S., 

D.Sc,  Formerly  Professor  of  Biochem-  Ph.G.,  Dean  and  Professor  of  Analyt- 

istry  in  the  University  of  Toronto  and  ical  and  Organic  Chemistry,  Massachu- 

in  the  University  of  California.    Ready  setts    College    of    Pharmacy,    Boston, 

soon.  Ready  soon. 

Text-Book  of  Hygiene  Essentials  of  Histology 

By  Eminent  American  Authors.     Edited  By   Sir  Edward  A.   Schafer,  M.D., 

by  William  Hallock  Park,  M.D.,  Di-  ScD.,  LL.D.,  Professor  of  Physiology, 

rector  of  Bureau  of  Laboratories,  Dept.  Univ.  of  Edinburgh.    New  (nth)  edi- 

of  Health,  New  York.    Ready  soon.  tion. 

Texts  gladly  sent  for  examination 


PHILADELPHIA       I    C:  A     JC*     CCDirvEnD        NEW  YORK 
TM^lOSaoMmSt     i^CrV   Ok    rCDlVlCK   2West45thStrMt 
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A  New  Leeds  &  Northrup  Company  Publication 

Electrometric  Methods  and  Apparatus 

FOR  DETERMINING 

HYDROGEN  lON  CONCENTRATIONS 

CONT.ENTS 
General  Considerations— The  Working  Formulas— Electrometric 
Methods  Applicable  to  Hydrogen  Ion  Measurements— Methods  Em- 
ploying the  Potentiometer  Principle— Practical  Considerations  in  Apply- 
ing Working  Formulas— Applications  of  the  Gas  Chain  to  Titration 
Analysis— Industrial  Applications  of  Gas  Chain  Methods— Bibliography 
— ^Price  list. 

This  new  publication,  Catalogue  S75,  devotes  twenty-four  pages  to  a 
disucssion  in  simple  terms  of  the  general  questions  pertaining  to  hydrogen 
ion  concentrations  and  their  measurement  by  electrometric  methods.  It 
explains  p^y  the  **hydrogen  ion  exponent,"  its  relation  to  hydrogen  ion 
concentration,  and  the  method  for  converting  one  to  the  other.  It  shows 
how  the  working  formulas  are  obtained  from  Nemst's  equation,  and  what 
precautions  to  observe  in  applying  them.  There  is  a  section  dealing  with 
the  different  methods  by  which  gas  chain  voltages  may  be  measured  without 
polarizing  the  source,  and  the  advantages  or  limitations  of  each.  A 
selected  bibliography  gives  references  to  many  original  articles  dealing 
with  various  chemical  and  biological  problems  to  which  gas  chain  methods 
have  been  applied.  A  price  list  of  individual  instruments  and  assembled 
outfits  affords  a  wide  choice,  from  which  an  equipment,  suited  to  the  par- 
ticular needs  of  the  user,  may  be  selected. 

If,  in  asking  for  your  copy  of  Catalogue  S75,  you  will  tell  us  about  the 
kind  of  work  in  which  you  are  especially  interested,  it  will  enable  us  in 
the  future  to  send  you  those  of  our  publications  which  will  prove  valuable 
to  you. 


LEEDS  8c  NORTHRUP  COMPANY 

ELBCTRICAI.  MEASURING  INSTRUMENTS 

4901  8TENTON  AVENUE  PHILADELPHIA,  PA. 
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MERCURY 

C.  P.  and  redistilled  in  any 
quantity 


THE  CHEMICAL  PRODUCTS  CO. 

2715  St.  Clair  Ave.,  N.  E. 

CLEVELAND,  OHIO 


V^&mCrSlS     forNatmJisU 

Grftflez,  Kodak,  Foreign  Camenw,  ZeiM, 
Goerz,  Ck>oke,  and  all  other  high  fifiade  Lenaea 
and  Motion  PictuxeCameraa.    Save  25%  to  50%. 

flM§  OiiF  Pru»A  Write  at  once  for  Com- 
VBCI  \JUr  I^nce  pj^^  Catalof  and  month- 
ly Baxnin  List.  Experts  on  eqoippinf  expedi- 
tions f6r  still  or  Motion  Picture  work,  write 
today  to  Graflex  Headqnarters  of  America. 

D  AQ!^  CAMERA  COMPANY 


MojoDBier  Vacnmn  Pomp 

The  moat  recant  davalopmant  in  high 
vacuum  pumpa  for  laboratory  purpoaaa 


Vacuum  (at  aea  level)  29  inchea 


Prices 


▲Itematinff  Current 
110  220 


$68.00    70.50 


Direct  Current 

110        220  volts 
58.00    60.50 


Rohde  Laboratory  Sopply  Co. 

17  MADISON  AVENUE,  NEW  YORK 


CADMIUM  STANDARD  CELLS 


For  ate  with  potentiometen,  etocCrometeri,  and  ballistic  fkhnuio- 
meterv.  or  wfaerever  dse  a  preddon  standard  of  electromotive  Ibcoe  Is 
needed. 

Negll^le  Temperature  Cocffideiit 
EOfi^  Constant  B.  M.  F. 

Contento  hermetically  sealed  In  gisss  so  that  lowerinf  of  electio- 
motive  force  due  to  evapoiation  is  imposslbie. 

Mounted  in  moulded  boz«  or  unmounted. 

My  oomparinn  certificate  accompanies  each  cdl  without  charge. 

Bureau  of  Standards  certificate  extra. 

On  November  Z3.  Z9z6.  three  normal  cadmium  cdls  made  by  me 
were  certified  by  the  Bureau  of  Standards  as  differina  from  their  group 
of  reference  cells  by  lest  than  one  part  in  one  hundred  thoutsnd.  all 
three  having  the  mme  value. 

On  March  30  zpaOt  after  the  lapte  of  three  yeart  and  four  montht, 
the  mme  three  cellt  were  actin  coi  ••      -    - 

The  msTJmum  difference  among  t 

hundred  thoutsnd*  and  the  «y»f^w<«twm  i 

value  of  19x6,  wat  leit  than  one  part  per  hundred  thousand. 

In  other  wordt.  thete  ceOt  thowed  a  degree  of  conttancy  to  all 
intentt  equal  to  that  contldered  most  hiji^  taUtfactory .  if  not  remark- 
able, in  the  very  bett  tjrpeof  predtian  retittance  standards,  (see 
Bui.  Bur.  of  Stand.  Vol.  s,No,  3.  P*  4a7>) 

The  edit  in  question  were  in  nowise  tpedaL  They  were  made 
of  the  materialt  regularly  prepared  by  me.  and  were  tet  up  with  no 
greater  care  than  that  constantly  employed  in  the  making  of  my  stan- 

Marion  Eppley^ 

(A.M.,  Ph«D.) 

Physico-chemical  Apparatus. 
NEWPORT,  R.  L 
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Constant-Temperature  Apparatus 

Dependable  for  Long,  ContioiiMU  ud  Unattended  Operation 
FREAS  OVEN  TYPE  R  No.  100 


8ice  of  OT«s  inside,  12"xl2"xl2". 
Temperatort  nngp.  from  room  to 

175^. 
Btf  alatioii,  Preas  Metallic  ther- 

mo-regttlator. 
Constant  within  one  deirree  oyer 

long  periods. 


Ceastmction,  heavy  asbestos  tran> 
site  with  castalnminnm  frames 
and  insulated  lining. 

Opexatioa,  simply  attach  to  lamp 
socket. 

Furnished  with  Special  Tbex^ 
mometer,  ranging  to  2U0^C. 


SIBifPLIdTT  oi  operation,  ease  of  regulation,  constancy  and 
fireneral  dependability  are  the  reasons  why  FREAS  Ovens  have 
been  adopted  by  the  most  impcntant  laboratories  of  the  U.  S. 
Oovemment,  the  leading  educational,  scientific  institutions  and 
tiie  most  progressive  manufacturing  plants  in  the  country. 

FRBA8  Ovens  are  made  in  several  sizes  and  types.  They  are  ap- 
proved by  the  National  Board  of  Fire  Underwriters.  They  are 
strongly  constructed  and  reliable  to  the  utmost  detail.  They  may 
be-left  in  operation,  unattended,  for  months  at  a  time  if  required. 

F«r  Sals  by  AH  Daalan  in  DspendaUs  Laboratory  Apparatus 

SoU  Putmnt^mB  mmd  MsnvAtetarwre 

The  Tliermo  Electric  Instmmeiit  Co.,  'sm*  Newark,  N.  J.,  U.  S.  A. 

MAKERS  ALSO  OF  THE  THELCO  UNE 


Leitz  Microscopes  are  the 
Standard  of  the  World 

LEITZ  LABORATORY  AND  STUDENT 
MICROSCOPES  ''V  AND  "LL" 

A  Student  Microscope  is  naturally  subjected  to  hard  usuage 
and  in  order  to  withstand  severe  handling,  its  workmanship 
has  to  be  durable  beyond  question. 

The  I/dtz  laboratory  and  Student  Microscopes  embody  the 
same  high  standard  of  optical  and  meehanical  workmanship, 
so  strongly  identified  with  Leitz  products,  and  are  guaranteed, 
therefore,  to  serve  in  student  laboratories  in  a  more  satisfactory 
manner  than  any  others. 

The  "Leitz-Qaality"  is  beyond  comparison,  and  sinee  It  Is 
nBeqaaOed,  U  is  saprerae. 

Optical  and  Mechanical  Efficiency  are  the  chief  points  ex- 
pected of  any  microscope ;  the  Leitz  instruments  are  recog- 
nized to  possess  these  standards  to  a  non-oontestable  degree. 

Write  tor  Pamphlet  No.  O-zooi 


LDTZ-OUALITY^ 


60  East  IO«St. 


'^LEITZ'QUALITY^ 
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Se9  oar  exhibit  at  the  Sixth  National  Bxpoaitiou  of  Chemical  Indaattiea 
Orand  Central  JRilaoe,  New  Tort:^  Weeli  of  September  aoth 

A  NEW 

BOILING  POINT  APPARATUS 

DESIGNED  BY  DR.  F.  G.  COTTRELL 

Director  of  the  U.  S.  Borean  of  Mines 
and 

MODIFIED  BY  PROF.  EDWARD  W.  WASHBURN 

of  the  University  of  Illinois 


N4>  103&4 


ADVANTAGES  OVER  OTHER  TYPES 

Provides  perfect  equilibrium  between  liquid  and  vapor  phases 

Enables  the  exact  determination  of  the  temperature  of  equilibrium  to  be  made  when  both 

phases  are  under  same  external  pressure. 
Prevents  superheating. 

Reduces  to  a  minimum  variations  due  to  size  of  flame,  drafts  of  air,  height  of  liquid,  etc. 
Insures  a  constancy  of  the  mercury  column  ten  times  as  great  as  in  other  methods. 
Permits  the  accurate  determination  of  molecular  weights  by  the  ebullioscopic  method. 

No.  10884.     MOLECULAR  WEIGHT    DETERMINATION   APPARATUS,    Washbora-Cottren, 

as  illustrated  above,  rvUhout  Beckmann  Thermometer $30.00 

for  can^ete  description  of  the  ttffparatus  and  method  of  use^  see  the  Journal  of 
the  American  Chemical  Society,  Vol.  ZLI,  No.  S,for  May,  1919,  pages  721-741. 

Central  Scientific  company 


460  Bast  Ohio  Street 


CHICAQO,  U.  S.  A. 
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Vll 


Research  Labor«torj 

G«aent  Electric 

Compuiy 


Molybdenum  Wire 

Molybdenum  Wire  is  a  product  of  the  General  Electric  Company's  Research  Laboratory. 
Because  of  its  resistance  to  chemical  action  Molybdenum  Wire  is  capable  [of  many  uses  in 
the  industries. 

It  is  particularlv  adaptable  to  use  as  a  heating  element  in  muffle  furnaces.  The  chemical 
properties  are  as  follows  : 

Slowly  dissolves  in  hsrdrochloric  add  at  110^  C. 

It  is  not  attacked  by  dilute  sulphuric  acid 

Dissolved  slowly  by  concentrated  sulphuric  acid 

Dissolved  rapidly  by  dilute  nitric  acid 

Dissolved  slowly  by  concentrated  nitric  acid 

Dissolved  rapidly  by  aqua  regia 

Not  attadced  by  hsrdrofluoric  acid 

Not  attacked  by  potassium  hydroxide  but  is  soluble  in  fused  alkali 

Metal  becomes  coated  after  a  tin»e  in  acids,  with  an  acid  resisting  oxide 

This  wire  can  be  furnished  in  standard  diameter,  .010"  to  .060".  The  melting  point  of 
molybdenum  is  approximately  2500**  C.  with  oxidation  occuring  at  red  heat.  Its  resistivity 
at2()®C.  is  4.1  microhms  per  centimeter  cube  and  the  temperature  coefficient  per  degree 
[lOand  lyO^'CisOOS. 

For  further  detaila  write  oar  SeheneetBdy  IN,  F.)  oiDoe 


GENERAL  ELECTRIC  COMPANY 


GENERAL  OFFICE 


SALES  OFFICES  IN 


SCHENECTADY.  N.Y 


ALL  LARGE  CITIES 


35B-22 
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Bacteriological  Dyes 

Standard  Solutions 
Reagents 

Chemicals 

American  Made  Products 

Quality  of  Highest  Standard 


Trustworthy  Standard  Solu- 

Specialties: 

tions  and  Reagents  for  the 

Benzidine,  pure  ^ 

clinical  estimation  of : 

Creatinine  dry,  pure 

Urea 

Sudan  III 

Blood  Sugar 

Caprylic  Alcohol 

Creatinine 

Uric  Acid 

COi  Combining  Power 

Non-Protein  Nitrogen 

Stains,  dry : 
Azur  I  and  II 
Methylene  Violet 

(Bemthsen-MacNeal) 

Chlorides 

Erythrosinc 

Cholesterol 

Light  Green  S.F.Y. 

Diastatic  Activity 

and  all  others 

Immediate  Delivery.    Write  for  our  booklet  on  Blood  Chemistry 

C.  M.  SORENSEN  CO.,  Inc.,  DeptK 

GENERAL  DISTRIBUTORS 
177  East  87th  Street  NEW  YORK 
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Announcing 

THE  COOLEDGE  COMPARATOR 

for  use  in 

The  Determination  of  Hydrogen  Ion 

BY  COLORIMETRIC  METHODS 


A  Simple^  Economical  and  Convenient  Device 


No.  S0S6 

FOR  FACIUTATING  THE  HANDUNG  OF  COLOR  TUBES 
AND  THE  COMPARISON  OF  A  SERIES  OF  UNKNOWNS 

With  a  Graduated  Series  of  Standard  Tubes 

The  device  shown  above  was  designed  by  Prof.  L.  H.  Cooledge,  of  the  Department  of 
Bacteriology  and  Hygiene  of  the  Michigan  State  Agricultural  College,  to  focilitate  the  rapid 
handling  of  color  tubes  in  the  determination  of  Hydrogen  Ion  (Concentration  (Ph)  by 
Ck>lorimetric  Methods.  It  is  a  simple  device  made  of  hard  wood  and  provided  with  a  con- 
venient means  of  rapidly  moving  the  rack  containing  the  graduated  series  of  standard 
tubes  so  that  each  tube  can  be  quickly  brought  beside  the  unknown  and  the  colors  compared. 
When  the  color  is  matched,  the  rack  containing  the  unknowns  can  be  moved  along  one 
place  by  means  of  the  knob  shown  in  the  illustration  and  a  new  unknown  is  ready  for  ex- 
amination. 

While  this  instrument  was  originally  devised  for  use  in  Hydrogen  Ion  Measurements, 
yet  it  is  equally  well  adapted  to  any  other  determinations  by  colorimetric  methods. 

For  complete  description  and  price,  send  for  Bulletin  90  S 

Central  Scientific  Company 

460  East  Ohio  Stnet  CHICAGO,  U.  S.  A; 
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VAN  SLYKE 

APPARATUS  FOR  THE  GASOMETRIC 

DETERMINATION  OF  ALIPHATIC 

AMINO  GROUPS 


The  nitrogen  gas  evolved  from  amino  groups  and 
nitrous  acid  in  the  reation  RNHs  -f  HNOt  =  ROH 
+  HsO  +  Nt  is  purified  and  accurately  measured  in 
a  gas  burette.  A  complete  determination  of  the 
NHs  niU'Ogen  of  amino  acids  requires  but  six  to  ten 
minutes,  and  the  accuracy  is  equal  to  that  of  a 
Ejeldahl  determination,  i.e.  within  an  accuracy  of 
l/20th  mg  of  nitrogen.  An  indefinite  number  of  suc- 
cessive determinations  can  be  performed  without 
disconnecting  any  of  the  parts.  This  method  has 
been  applied  to  varied  problems,  among  which  are 
study  of  protein  digestion,  both  in  vitro  and  in 
vivo ;  the  determination  of  the  nature  of  the  amino 
acids  3delded  by  hydrolysis  of  small  amounts  of 
protein,  determination  of  free  amino  groups  in  fixing 
the  constitution  of  various  organic  substances ;  and 
the  determination  of  amino  acid  nitrogen  in  urine, 
blood  and  tissues. 

See  Journal  of  Biological  Chemiairy,  12:  275, 1911, 
and  16:  121, 191S,  also  Abderhalden'a  Handbuch  der 
biochemischen  Arbeitsmethoden,  V,  p.  996. 

41098.  Amino  Acid  Nitrogen  Apparatus,  Van 
Slyke,  so-called  "Micro"  sise,  complete  as  shown 
in  illustration,  which  shows  the  author's  working 
arrangement,  including  support,  glass  parts, 
clamps,  pulley  for  shf^dng  apparatus,  leveling 
bulb,  rubber  tubing,  etc.,  but  without  motor,  52.50 

41096.  Amino  Acid  Nitrogen  Apparatus,  Van 
Slyke,  so-called  "Macro"  size,  arranged  exactly 
as  shown  in  illustration  of  No.  41098,  including 
support,  glass  parts,  clamps,  pulley  lot  shaking 
apparatus,  leveling  bulb,  rubber  tubing,  etc..  but 
without  motor 52.50 

PrioBB  Buhjeot  to  change  without  notice 


PIO.  4109S 


ARTHUR  H.  THOMAS  COMPANY 

WHOLC8ALC.   RETAIL  AND  EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WfST  WASHINGTON  SQUARE  PHILADELPHIA.  U.  8.  A. 
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AGRICULTURAL  GEOLOGY 

DuRiNO  reoonstruction,  as  the  present  period 
is  frequently  tenned,  many  new  applications 
of  the  principles  of  piue  science  to  special 
fields  of  endeavor  are  being  niiade.  The  prin- 
ciples of  geology  thus  applied  during  recent 
years  haye  given  rise  to  economic  geology, 
mining  geology,  engineering  geology,  oil  geol- 
ogy and  perhaps  to  that  branch  of  the  subject 
indicated  by  the  above  title  for  it  is  not  en- 
tirely new.  The  application  of  the  principles 
of  the  science  to  the  eolution  of  the  geological 
problems  that  are  met  in  agricultural  enter- 
prises and  pursuits,  in  brief,  the  relation  of 
geology  to  rural  welfare  may  apprc^riately  be 
considered  as  agricultural  geology. 

Such  a  problem  is  l3iat  of  securing  an  abim- 
dant  supply  of  pure  water.  In  regions  of 
copious  rainfall  it  is  essential,  in  those  of  aver- 
age to  minimum  rainfall  it  is  absolutely  neces- 
sary to  consider  the  properties  and  the  struc- 
ture of  the  substrata  in  their  relation  to  water 
in  order  to  obtain  such  a  supply.  Pursuant  to 
the  requirement  of  this  necessity,  the  United 
States  G^logical  Survey  maintains  a  branch 
of  service  whose  work  is  confcemed  with  the 
water  resources  of  the  entire  oountiy.  The 
purity  of  si4ysurf ace  water  depends  chiefly  on 
:the  filtering  power  of  the  yielding  rocks.  One 
of  the  best  natural  filters  consists  of  residual 
material  of  considerable  d^th.  Some  rocks 
below  this  mantle  are  sufficiently  pervious  to 
hold,  transmit,  filter  anfd  consequently  to  yield 
pure  water.  Certain  others  are  impervious. 
Another  condition  is  found  where  the  rocks 
contain  joints  or  cracks  along  which  water 
moves  freely  without  filtration,  conv^ng  to 
wells  or  springs  contamination  from  distant 
sources.  This  condition  is  a  strong  possibilily 
in  limestone  regions.  Artesian  water  which, 
jn  some  koalities,  flows  from  wells  may  be 
found  where  tibe  properties  and  structure  of 
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the  containing  rock  bears  such  a  relation  to 
a  supply  of  water  as  will  p  odnce  it.  Under 
one  conobination  of  t^iese  conditions,  as  in 
areas  of  jointed  igneous  or  metamorphic  rocks 
in  the  Piedmont  belt,  an  artesian  well  may 
yield  a  few  hundred  gallons  daily;  under 
another,  that  of  a  pervious  sedimentary  rock 
overlaid  by  impervious  ones  which  outcrop  in 
a  moist  region  of  higher  elevation,  as  in  the 
Great  Plains,  the  yield  may  be  several  hun- 
dred gallons  per  minute. 

Among  ihe  minerals  most  useful  in  agricul- 
tural pursuits  are  coal  and  other  mineral  fuels, 
the  mineral  oils  (kerosene  and  gasoline),  iron, 
salt,  gypsum,  lime,  the  minerals  of  the  soil, 
and  the  fertilizer  minerals  yielding  potash, 
phosphates  and  nitrates.  The  nature,  quality, 
disti^ibution  and  availability  of  most  of  these 
substances  bear  direct  relations  to  their  res- 
pective geological  occurrences.  In  order  that 
careful  discriminations  may  be  made  in  their 
purchase  and  use,  those  who  have  need  for 
them  should  be  familiar  with  their  disting^sh- 
ing  properties  and  with  their  relative  values. 

In  numerous  localities  natural  gas  is  ob- 
tained from  considerable  depth.  Gas  provides 
fuel  and  light  for  use  in  buildings  and  power 
for  machinery.  Examples  of  such  uses  are 
common  in  agricultural  districts  in  the  gas- 
producing  regions  from  Pennsylvania  and 
jWest  Virginia  via  Illinois  southwestward  to 
Texas  and  in  other  places,  where  many  farm- 
ers depend  almost  wholly  on  the  gras  wells  for 
these  services.  Gasoline  for  the  auto  and  the 
tractor  is  now  being  extensively  made  from  nat- 
ural gas.  At  Anaconda,  Montana,  the  tallest 
smokestack  in  the  world,  585  feet,  was  erected 
to  protect  vegetation  from  destruction  by 
ffnelter  gases  and  soil  from  ruin  by  erosion 
due  to  this  loss  of  its  vegetative  cover. 
Ducktown,  Tennessee,  and  other  mining  dis- 
tricts afford  additional  illustrations  of  these 
/principles.  The  gases  and  dust  from  the 
^mehers,  from  the  blast  furnaces  of  the  steel 
industry  and  from  the  flues  of  the  cement  mills, 
through  Willfully  devised  systems  of  careful 
collection  and  concentration,  are  soon  to  yield 
a  large  proiMrtion  of  the  potash  used  as  fer- 
tilizer. 


In  road  building  the  adaptation  of  various 
materials  even  when  only  sand  and  clay  are 
needed  is  determined  by  the  properties  of  the 
minerals  and  rocks  considered  for  this  purpose 
and  by  the  nature  of  the  base  on  which  the 
road  is  to  be  constructed.  In  locating  a  road 
along  or  near  a  slope  or  in  any  topographic 
position  where  strata  outcrop,  the  drainage 
and  therefore  the  safety  and  permanence  of 
the  road,  or  its  failure,  depend  on  the  kinds 
of  rock  involved  and  on  their  artructural  re- 
lation. The  rapidly  growing  use  of  motor  ve- 
hicles emphasizes  the  importance  of  details  in 
.regard  to  road  materials  and  road  locations. 

From  the  rocks  at  the  surface  or  below  it, 
suitable  material  is  obtained  fer  buildings 
and  other  structures  necessary  in  agricultural 
enterprises.  Such  materials  are  used  in  ma- 
king brick,  cement  and  concrete,  in  building 
roads,  bridges,  dams  and  retaining  walls  and 
in  the  erection  of  dwellings  and  other  build- 
ings. A  knowledge  of  the  properties  and 
adaptations  of  structural  materials  is  essential 
to  the  intelligent  selection  of  them  and  to 
their  efficient  use.  It  is  also  necessary  in 
many  localities  to  understand  thoroughly  the 
relations  of  the  substrata  to  the  surface  in 
order  to  choose  safe  locations  for  permanent 
structures. 

The  way  in  which  undrained  areas  were 
formed  has  much  to  do  with  the  solution  of 
the  problems  that  arise  when  drainage  is 
undertaken  and  with  the  kinds  of  soil  re- 
claimed when  the  project  is  completed. 
Wliether  an  area  must  be  drained  by  means 
of  surface  ditches  or  whether  an  exit  may  be 
found  through  a  i)ervious  layer  of  rock  below 
depends  wholly  on  the  elevation  and  on  the 
nature  and  structure  of  the  substrata.  In 
arid  and  semi-arid  regions  the  possibility  of 
irrigation  as  well  as  the  permanence  of  the 
aqueduct  is  dependent  also  on  geologic  and 
topographic  factors.  Of  the  sewage  disposal 
plants  which  are  needed  on  all  farms  most 
types  can  be  located  with  safety  in  regard  to 
water  supply  only  by  considering  fully  the 
conditions  of  geologic  structure  and  materials 
in  the  vicinity. 

The  losses  of  soil  by  erosion  due  to    the 
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action  of  wind  or  of  water  and  in  some  local- 
ities due  to  the  additional  influence  of  im- 
proper tillage  and  pasturage  bear  definite  re- 
lations to  the  topography  of  the  area  affected. 
Unfortunately  the  rich,  black  humas  of  the 
top  son,  which  is  the  best  part  of  it,  is  the 
first  to  be  removed — a  fact  that  makes  early 
prevention  imperative.    If  the  losses  are  per- 
mitted   to    continue    a    great    succession    of 
gullies  and  barren  ravines  soon  develops  and 
a  worthless  area  is  formed  where  valuable  land 
could  have  been  retained.    The  water  table  is 
perceptibly  lowered  over  large  areas  by  in- 
creased   depth   of   drainage   channels   or   re- 
moval of  protective  cover  and  this  is  another 
serious  loss.    On  the  other  hand  proper  drain- 
age may  change  an  alkali  soil  to  a  fertile  one. 
The  chief  processes  that   cause  these  losses 
involve   the  principle   that   the   transporting 
power  of  water  various  as  the  sixth  power  of 
its  velocity.    This  means  that  a  current  whose 
velocity  is  three  miles  per  hour  can  carry  more 
than  eleven  times  as  much  sediment  as  one 
whose  velocity  is  two  miles  per  hour  and  that 
a  current  of  three  miles  p^  hour  loaded  to 
its  capacity  will,  on  being  reduced  to  two 
miles  per  hour  or  lees,  deposit  more  than  90 
per  cent  of  its  load.    When  a  flood  current 
subsides  or  is  checked,  an  area  of  rich  soil 
may  be  covered  to  a  depth  of  several  feet  with 
sand  or  other  worthless  material.    Prevention 
and  partial  restoration  of  losses  may  be  ao- 
<!ompli8hed  as  follows:  Meandering  channels 
may  be  replaced  by  large  drainage  ditches 
and  with  the  aid   of   catchm^it   basins   in 
regions  having  high  rate  of  rainfall,  prevent 
flooding  and  erosion  of  river  bottom  land. 
Other  losses  may  be  wholly  or  partly  pro- 
Tented  by  constructing  retaining  walls,  by  the 
use  of  tiling  or  of  lined  open  drains,  by  con- 
tour tillage,  by  limited  pasturage,  or  by  plant- 
ing trees,  shrubs  or  grasses.    Restoration  may 
be  partially  made  by  constructing  dams  or 
by  other  means  of  ponding  to  check  the  cur- 
rent and  arrest  the  moving  sediment  thereby 
^h^nging  the  area  from  one  of  erosion  to  one 
of  deposition. 

Soil  origin  finds  its  explanation  chiefly  in 
the  field  of  geology;  soil  distribution,  largely 


in  that  of  physiography.  Different  kinds  of 
soils  are  produced  from  different  kinds  of  rock 
or  from  the  same  kind  of  rock  when  subjected 
to  different  processes  during  the  course  of 
origin.  For  example,  soils  originating  from 
a  given  kind  of  rock  in  a  warm,  wet  climate 
*will  be  very  unlike  those  derived  from  the 
same  kind  of  rock  in  a  cool,  arid  region.  A 
third  kind  of  soil  will  result  if  the  materials 
from  the  same  kind  of  rock  are  transported 
and  sorted  by  water  before  forming  the  final 
soil;  a  fourth  kind,  if  transported  by  glacia- 
tion;  and  a  fifth,  if  deposited  by  the  wind. 
The  various  kinds  of  soil  may  differ  from  each 
other  in  number  of  mineral  constituents  or 
in  the  different  proportions  of  each.  The 
development  of  hills  and  valleys  and  other 
topographic  forms  by  erosion  gives  rise  to  a 
different  kind  of  soil  in  each  topographic 
location.  Kinds  of  soil  arise  also  in  numerous 
other  ways  each  of  which  is  a  response  either 
directly  or  indirectly  to  geologic  or  physio- 
graphic processes  and  conditions. 

Classification  of  soils  that  th^  may  be  sub- 
jected to  treatment  conducive  to  the  greatest 
production  depends  chiefly  on  the  accurate  use 
of  th^B  principles  of  soil  origin  and  distribu- 
tion. The  changes  ree^itly  made  by  the 
United  States  Bureau  of  Soils  in  the  revision 
of  classification  units  that  were  used  in  map- 
ping a  nxunber  of  years  ago  afford  excellent 
illustrations  of  this  fact  and  of  its  recognition 
by  the  Soil  Survey.  The  new  divisions  formed 
are  based  almost  wholly  on  genetic  and  topo^ 
graphic  relations — ^the  principles  of  geology 
and  physiography  being  applied  to  a  much 
greater  extent  and  in  greater  detail  than  in 
the  earlier  work. 

The  distribution  of  vegetation  in  so  far  as 
it  is  controlled  by  topography,  kind  of  rock 
and  geologic  structure  constitutes  an  impor- 
tant phase  of  agricultural  geology.  The  dis- 
tribution of  soils,  of  rainfall,  of  temperature 
and  of  plant  and  animal  life,  the  location  of 
water  courses,  of  valleys  and  uplands,  of  rail- 
ways, highways  and  of  markets  as  well  as  the 
adaptability  of  various  areas  to  their  re- 
spective agricultural  uses  are,  to  a  remarkable 
extent,  arranged  in  accordance  with  the  topog- 
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rmphy  and  with  the  kinds  and  relations  of  the 
underlying  rooks. 

The  principles  of  improyement  in  domestio 
plants  and  animals  are  found  in  a  diligent 
stady  of  the  geological  history  of  their  re- 
spective races  and  are  fully  iUnstrated  in  the 
development  of  the  present  forms  of  life  from 
the  ancient  ones.  These  great  changes  in 
form,  stature  and  intelligence  make  some  of 
the  nsefcd  stories  in  the  earth's  history  as 
they  are  revealed  I^  the  record  that  is  written 
in  the  rocks.  By  the  study  of  this  history 
man  is  encouraged  in  self  improvement  and 
in  the  realization  of  his  req;)onsibili1y  to  the 
world  about  him;  he  is  inspired  to  higher 
ideals  in  his  relations  with  his  fellow  man 
and  in  the  field  of  intellectual  achievement; 
he  is  stimulated  to  a  more  intelligent  under- 
standing of  the  powerful  forces  in  nature  and 
of  their  influence  on  the  origin  and  on  the 
destination  of  the  human  family. 

In  view  of  the  present  awakening  to  the 
needs  of  people  in  agricultural  vocations  and 
of  the  many  relations  of  this  science  to  rural 
welf  are^  it  seems  reasonable  to  expect  that  the 
study  of  agricultural  geology  in  colleges  and 
elsewhere  will  be  extended  until  it  is  shared 
by  all  who  are  preparing  to  do  work  in  rural 
improvement  and  that  each  will  continue  this 
study  long  enough  to  be  able  to  apply  the  sub- 
ject with  intelligenca 

John  E.  SHrrH 

'     DiPABTKXMT  or  GlOLOOT, 

^       Iowa  State  Oxllmise, 
Amis,  Iowa 


THE   NOMENCLATURE    OP   FAMILIES 
AND  SUBFAMILIES  IN  ZOOLOOY 

BicsNT  years  have  seen  gratifying  progress 
in  the  establishment  of  permanent  rules  of 
zoological  nomenclature.  Through  the  Strick- 
landian  Oode,  the  American  Ornithologists' 
Union  Code  (commonly  known  as  the  A.  O.  U. 
Oode)»  and,  most  recently,  the  International 
Oode,  greater  uniformity  of  usage  has  been 
achieved  than  was  ever  before  thought 
possibla 

Family  names,  however,  are  still  in  very 
much  the  same  state  of  nomenclatural  chaos 


as  were  generic  and  specific  names  before  the 
adoption  of  the  Stricklandian  Oode  in  1842. 
Zoological  family  and  subfamily  names 
have  come  and  continued  in  use  by  a  sort 
of  auciorum  plurimorum  principle;  and 
though  current  usage  is  more  or  less  satis- 
factozy  so  long  as  every  one  is  agreed,  any 
serious  difference  immediately  causes  trouble. 
Bules  by  which  workers  will  agree  to  be 
bound,  therefore,  become  necessary;  and  this, 
it  were  trite  to  say,  is  the  reason  for  any  code 
of  nomendatura  Certain  authors^  however, 
have  recently  begun,  for  reasons  other  than 
JEOological,  to  change,  many  family  names 
long  in  usei,  and  it  is,  therefore^  pertinent  now 
to  inquire  into  the  desirability  of  such 
changes,  and  of  the  formulation  of  some  prin- 
ciples for  guidance.  Since  family  and  sub- 
family designations  must  depend  on  generic 
names,  they  are  more  in  need  of  definite  rules 
than  are  the  names  of  still  higher  groups. 

Latreille,  in  his  ''Precis  dee  Oaraetdrei 
Gte6rique  des  Insectes,''  published  in  1796, 
was  the  real  originator  of  the  family  concept 
in  zoology,  but  he  first  designated  these 
groups  by  number,  though  in  a  later  work 
adopted  plural  Latin  names  witii  differing 
terminations.  William  Eirby,  an  TgngliA 
naturalist,  in  a  paper  on  a  new  order  of 
insects,^  was  the  first  to  advocate  the  adoption 
of  uniform  patronymic  endings  in  **idm.*^ 
The  idea  was  soon  afterwards  adopted  and 
elaborated  by  W.  E.  Leach,  and  subsequently 
by  other  authors,  so  that  it  was  brought  into 
general  use  during  the  succeeding  decade.  In 
1825,  N.  £.  Vigors,  in  a  pBper  on  the  classi- 
fication of  birds,  provided  an  entire  set  of 
family  names  with  the  ending  idm.  It  is  of 
interest  to  note,  in  this  connection,  that  Qer- 
man  authors  were  far  behind  the  English  in 
adopting  this  improvement  in  terminology. 
Subfamily  names  in  '^ina**  did  not  oome 
into  general  use  until  about  the  year  1880. 

The  first  definite  formulation  of  the  prin- 
ciple of  patronymic  endings  for  family  and 
subfamily  names  was  in  the  Stricklandian 

iTrofitf.  Linn,  8oc,  London,  XL.,  1813,  p.  88, 
footnote. 
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Code,*   and   is   introduced  in   the  following 
langoage: 

B.  It  if  reeommended  that  the  aM^nblages  of 
genera  termed  famUie$  should  \}e  unif  ormlj  named 
hj  adding  the  terminatioq,  idee  to  the  name  of  the 
aarlievt  known,  or  most  typically  eharaeterised 
genua  in  them;  and  that  their  robdivisionfly  termed 
9ubfam%Ue$,  shoold  <be  similarly  eonstmcted,  wHh 
libe  termination  ima. 

The  next  epoch-making  code  of  nomenda- 
tnre,  the  A.  O.  U.  Code  of  1886,  Canon  V., 
adds  to  this  only  the  proviso : 

Wheal  a  generie  name  becomes  a  synonym,  a  enr« 
rent  family  or  sobfamily  name  based  on  sneh 
generic  name  becomes  untenable. 

The  revised  A.  O.  IT.  Code  of  1908  made  no 
change  in  this. 

The  International  Code  of  1918  has  only 
the  following  provisions  regarding  family  and 
subfamily  names: 

Article  4.  The  name  of  a  family  is  formed  by 
adding  the  ending  ida,  the  name  of  a  sv&f  amily  by 
adding  inm,  to  ihe  root  of  the  name  of  its  type 
genus. 

Article  6,  The  name  of  a  family  or  subfamily  is 
to  be  changed  when  the  name  of  its  type  genus  is 
changed. 

The  Entomological  Code,'  prepared  chiefly 
by  Messrs.  Nathan  Banks  and  A.  N.  Caudell, 
contains  so  many  additional  provisions  re- 
garding family  and  subfamily  names  that  it 
aeems  worth  while  to  quote  entire  the  por- 
tions pertinent  to  the  present  discussion : 

108.  The  name  of  a  family  shall  be  formed  by 
•hanging  the  last  syOsble  of  the  genitive  case  of 
an  inelnded  gmeric  name  (preferably  tiie  oldest) 
Into  idte, 

109.  The  name  of  a  suibfamily  shall  be  formed 
l^  using  *'in(B"  in  place  of  the  idm:  One  of  the 
0idi>fami]y  names  shall  be  based  on  the  same  generic 
onym,  or  is  removed  from  the  family  or  subfamily, 
k  apart 

113.  The  name  of  a  family  or  subfamily  is  to 
be  changed  when  the  basic  generic  name  is  a  hom- 

>Beport  Brit.  Association  Adv.  ScL  for  1842 
(1843),  pp.  105-121. 

s<<The  Entomological  Oode,  a  Code  of  Nomen- 
alature  for  use  in  Entomology,"  May,  1912. 


onym,  or  is  removed  from  the  family  or  subfamily, 
or  l)eeome8  a  synonym. 

114.  If  there  are  two  or  more  names  proposed 
for  the  same  family  or  subfamily  ending  in  idm  or 
ina,  the  earlier  name  shall  be  adopted. 

15.  If  there  are  two  family  or  subfamily  names 
of  the  same  spelling,  the  more  recent  shall  be  re- 
placed, or  so  modified  as  not  to  conflict. 

Beoent  multiplication  of  family  and  sub- 
family names  in  jsoology  and  their  depend- 
ence on  generic  designations  make  very 
desirable,  in  fact,  almost  necessary,  definite 
rules  for  their  selection  and  use.  In  any 
such  rules,  families  and  subfamilies  should  be 
treated  alike  (except^  of  course,  for  their 
difference  in  termination)  just  as  are  genera 
and  subgenera. 

The  above-quoted  codes  of  nomenclature 
fail  to  provide  a  perfectly  satisfactory  rule 
for  the  stabilization  of  family  and  subfamily 
names,  as  is  fully  realized  by  those  who  have 
had  to  deal  with  such  designations.  This  is 
principally  because  these  codes  neglect  par- 
ticularly to  define  the  term  ''type  genus»'' 
i.  e,,  the  genus  on  which  the  family  name  is 
based,  and  to  specif  the  method  of  its 
selection.  There  are  three  methods  tliat  have 
heretofore  been  depended  on  for  the  deter- 
mination of  type  genera  and  the  consquent 
formation  of  family  names;  use  of  (1)  the 
most  characteristic  genus;  (2)  the  genus 
whose  name  is  the  oldest  in  the  group;  and 
(8)  the  genus  which  first  formed  the  basis 
of  a  family  name. 

The  first  of  these  methods  apparently  was 
the  consideration  influencing  most  of  the 
early  writers^  though  there  are  indications 
that  in  many  cases  the  genus  for  the  family 
name  was  chosen  at  random.  The  objections 
to  this  first  method  are  that  it  is  not  definite 
enough;  that  it  depends  on  too  many  zoolog- 
ical conditions;  and  tliat  it  is  open  to  con- 
tinual alteration  as  the  limits  of  the  group 
change  by  the  admission  of  other  genera  which 
might  by  some  authors  be  considered  more 
difiPerentiated.  In  other  words,  this  method 
of  selecting  the  type  genus  is  too  much  a 
matter  of  personal  opinion  in  its  zoological 
aspect  to  be  of  value  as  a  nomenclatural 
rule. 
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The  second  method  above  mentioned^  the 
use  of  the  oldest  name  within  any  circum- 
scribed family  or  subfamily  group,  is  one  that 
a  nimiber  of  modem  zoologists  use,  although 
almost  never  with  entire  consistency,  and  it 
needs  more  careful  consideration  than  the 
first  It  possesses,  it  must  be  admitted,  the 
advantage  of  definiteness  and  of  easy  appli- 
cation, but  it  likewise  has  several  disadvan- 
tages which  at  once  become  evident  when  we 
attempt  to  apply  it  to  all  existing  families 
alike,  as  we  must  do  in  pursuance  of  the  main 
object  of  a  nom^idatural  rule.  The  most 
serious  of  these  objections  are  as  follows: 

1.  A  family  name  woidd  be  changed  when 
any  genus  with  an  older  name  than  any  of  its 
original  components  is  added  to  the  group. 

2.  Any  transference  of  a  generic  name  to 
a  genus  of  another  family  in  which  such 
generic  name  woidd  be  old^  than  any  already 
in  that  family  woidd  cause  confusion  in  the 
transfer  of  the  family  name,  a  result  that  is 
always  very  undesirable. 

3.  The  universal  application  of  this  rule 
woidd  make  wholesale  changes  in  familiar 
family  names  in  almost  all  branches  of  zool- 
ogy, since  until  recently  the  use  of  the  oldest 
genus  was  apparently  only  accidental,  or  be- 
cause it  happened  to  be  the  most  prominent 
or  characteristic  group  in  the  family.  This 
is  especially  the  case  with  the  older  authors; 
and  the  use  of  the  oldest  generic  name  is  not 
by  any  means  current  practise  among  modem 
writers,  even  entomologists,  since  examina- 
tion of  Dr.  Dalla  Torre's  "  Catalogus  Hymen- 
optorum"  shows  at  once  that  a  number  of 
the  subfamily  and  family  names  that  he  uses 
are  evidently  chosen  by  another  method,  for 
they  are  not  based  on  the  oldest  genus  in- 
cluded by  him  in  their  respective  family  or 
subfamily  groups.  Merely  a  few  of  the 
names  that  would  have  to  be  changed  were 
this  rule  of  the  oldest  generic  name  aiforced 
^e,  in  Hymenoptera:  Ctenopelmatin«,  Dac- 
nusinse,  Euphorin©,  Tetrastichin®,  Tetracam- 
pinse,  Tridymina;;  in  mammalogy,  Desmodon- 
tidffi,  OxywnidfiB,  OxydffinidsB,  Chinchillidae, 
DasyproctidsB,  Erethizontidse,  Microtinse;  in 
ornithology,  Ichthyomithidfie,  Rallidas,  OruidsB, 


OiconiidsB,  (Edicnemidse,  Oathartid»,  Phasian- 
id»,  Picidse,  CapitonidsB,  Pycnonotidse,  Plooe- 
idffi  and  FrigillidsB. 

4.  Most  important  of  all,  it  would  prevent 
a  definite  and  permanent  concept  of  the  type 
genus,  since  this  would  be  constantly  shifting 
by  reason  of  the  addition,  subtraction,  and 
changes  of  names. 

The  third  method  for  the  determination  of 
the  type  genus  is  the  use  of  the  genus  from 
the  name  of  which  a  family  designation  was 
first  formed,  and  the  retention  of  this  genus 
as  the  family  type,  whatever  its  name  be- 
comes. The  chief  objection  to  this  is  that  it 
involves  search  through  the  literature  for  the 
earliest  dates  of  family  names,  similar  to  that 
already  made  for  generic  terms.  This,  how- 
ever,  is  not  such  a  great  task  as  might  at  first 
appear.  In  fact,  Agassiz,  in  his  "Nomen- 
dator  Zoologicus,"  has  made  a  substantial 
beginning  in  this  direction  for  all  groups  of 
zoology;  while  Dalla  Torre  has  performed  this 
service  for  Hymenoptera;  Dr.  T.  S.  Palmer, 
in  his  "Index  Oenerum  Mammalium,"  for 
mammals;  and  Mr.  Bobert  Ridgway,  in  his 
"Birds  of  North  and  Middle  America,*'  for  a 
part  of  the  birds. 

Its  advantages  do  away  with  the  chief 
drawbacks  of  the  "oldest  genus"  rule.  Most 
important,  it  provides  a  definite  and  perman- 
ent family  concept  in  some  generic  group. 
Furthermore,  it  will  prevent  all  changes  in 
family  names  from  the  addition  of  genera 
or  from  alterations  of  generic  names  (other 
than  of  the  type  genus)  within  the  family; 
it  will  obviate  nearly  all  the  transference  of 
family  names  to  unfamiliar  associations,  with 
the  consequent  confusion;  and  will  cause 
comparatively  few  changes  in  the  current 
designations  of  families. 

To  adopt  any  rule  will  necessarily  involve 
some  alterations  in  current  family  and  sub- 
family names,  but  apparently  far  fewer 
changes  result  from  what  might  be  termed 
the  "  permanent  type  genus  "  rule  than  from- 
that  which  selects  the  oldest  generic  name. 
The  latter  has  the  advantage  of  easier  appli- 
cation and  involves  less  research,  but  is  not 
nearly  so  logical  nor  so  scientific  as  the  rule 
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which  lurovidee  for  a  permanent  type  genxiB, 
Binoe  this  mle  corresponds  almost  exactly  to 
the  method  of  determining  the  type  species 
of  a  genus. 

A  demonstration  of  the  advantage  of  the 
'^permanent  type  genns"  rule  is  to  be  found 
in  the  case  of  the  family  BubonidsB,  to  which 
the  writer  has  elsewhere  already  called  atten- 
tion.^ The  generic  name  8trix  Linnaus  has 
been,  by  the  mutations  of  nomenclature^ 
transferred  from  the  bam  owls,  family 
Strigids,  to  the  homed  owls,  family  Bubo- 
nida,  and  instated  there  as  the  proper  name 
for  the  genus  formerly  known  as  Syrmum, 
It  thus  becomes  the  oldest  generic  name  in 
the  family  Bubonidse,  and  by  the  '' oldest 
genus"  rule  would  require  the  change  of  the 
name  BubonidsB  to  Strigidffi.  By  the  third 
method  aboTO  discussed,  the  genus  Buho, 
from  which  the  family  name  Bubonidse  is 
formed,  continues  as  the  type  genus,  and  no 
change  in  the  name  of  the  family  Bubonidas, 
into  which  the  generic  name  Strix  is  intro- 
duced, is  necessary.  The  family  name  Stri- 
gidse  would,  in  this  case,  disappear  ^itirely, 
for  the  generic  term  Strix,  removed  from  the 
former  family  StrigidsB,  necessitates  a  change 
in  this  name  Strigidse  to  Tytonidfie,  based  on 
Tpto,  the  new  name  of  its  l^rpe  genus 
formerly  known  as  Strix.  Thus,  the  same 
generic  group  in  each  of  these  families  would 
continue  to  remain  the  type  genus,  just  as  a 
species,  whatever  its  name  "becomes,  remains 
the  type  of  a  genus.  This  method  of  a  per- 
manent type  genus  has  been  recently  endorsed 
in  print,  at  least  inferentially,  in  the  Ento- 
mological Code;'  by  Dalla  Torre,  as  an  ex- 
amination of  his  "  Catalogus  Hymenoptorum  " 
clearly  shows;  by  Dr.  C.  W.  Richmond  in  the 
case  of  the  family  Threskiomithidae;*  and 
definitely  by  Mr.  E.  P.  Van  Duzee^  and  Dr. 
Witmer  Stone.*    Furthermore,  the  following 

4  Proc.  V.  8.  Nat.  Mus.,  UI.,  February  8,  1917, 
p.  190. 

«  Entomological  CJode,  May,  1912,  Rule  114,  p.  22. 

«  Proc.  V.  8,  Nat,  Mus.,  UII.,  August  16,  1917, 
p.  630. 

T  Ann.  Eniom.  8oc.  Amer.,  IX.,  1916,  pp.  89-91. 

8  Auk,  XXXIV.,  No.  2,  AprH,  1917,  p.  228. 


q>ecialist8  in  various  groups,  many  of  whom 
have  personally  furnished  valuable  sugges- 
tions, have  given  their  approval  to  the  prin- 
ciples and  rules  here  presented: 

Dr.  T.  S.  Palmer;  Dr.  Witmer  Stone;  Mr. 
J.  A.  G.  Rehn;  Dr.  C.  W.  Richmond;  Dr. 
W.  H.  Dall;  Dr.  P.  Bartsch;  Dr.  O.  P.  Hay; 
Mr.  G.  S.  Miller;  Mr.  N.  HoUis1«r;  Mr.  J.  W. 
Gidley;  Mr.  A.  N.  Cauddl;  Major  E.  A. 
Goldman;  and  Dr.  W.  H.  Osgood. 

Since  some  rule  for  the  determination  of 
the  type  genus  is  evidently  necessary  in  order 
to  stabilize  family  and  subfamily  names  in 
zoology,  the  adoption  of  the  third  and  last 
method  above  discussed,  i.  e.,  that  providing 
for  a  permanent  concept  of  the  type  genus,  is 
now  advocated. 

For  the  sake  of  completeness  it  seems  worth 
while  to  formulate  the  foUowing  tentative 
nomendatural  rules  for  the  determination  and 
treatment  of  family  and  subfamily  names. 
These  embody  all  the  above  provisions  in 
modem  codes,  with  some  additions,  including 
that  for  the  type  genus  just  mentioned,  and 
provide  for  the  most  important  contingencies 
that  may  arise. 

RULES   FOR   FAMILY    AND   8UBFAHILT    NAMES 

1.  The  name  of  a  family  is  to  be  formed  by 
adding  the  ending  icUs  to  the  stem  of  the  ten- 
able name  of  its  type  genus. 

2.  The  name  of  a  subfamily  is  to  be  formed 
by  adding  the  ending  inw  to  the  stem  of  the 
tenable  name  of  its  type  genus. 

3.  Subfamily  name6  shall  for  purposes  of 
nomenclature  be  accorded  the  same  treatment 
as  family  names. 

4.  The  type  genus  of  a  family  or  subfamily 
must  be  one  of  its  included  genara. 

5.  The  type  genus  of  a  family  or  subfamily 
is  the  included  generic  group  from  the  name 
of  which  the  family  or  subfamily  name  was 
originally  formed,  and  is  to  remain  the  type 
genus   irrespective  of  changes  in   its  name. 

6.  A  family  or  subfamily  name  formed 
from  the  name  of  an  included  genus  is  valid 
whether  or  not  originally  accompanied  by  a 
diagnosis,  or  by  specific  mention  of  the  type 
genus. 
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7.  The  law  of  priority,  subject  to  that  of 
generic  names,  shall  be  fully  oporatiye  in 
relation  to  &mily  and  subfamily  names. 

Remarks. — This,  of  course,  in  cases  where 
changes  in  family  names  become  necessary, 
should  not  be  held  to  apply  to  the  use  of  any 
names  that  are  not  based  on  the  type  genus. 
(See  remarks  under  Rule  12.) 

8.  In  the  application  of  the  law  of 
priority,  consideration  is  to  be  given  to  all 
names  employed  respectiyely  in  a  family  or 
subfamily  sense;  and  to  all  supergeneric 
group  names  not  higher  than  the  grade  of 
family,  if  based  on  an  included  genus;  but 
any  such  names  when  brought  into  use  must 
have  their  endings  changed  to  ida  or  inm  if 
th^y  were  originally  proposed  with  other 
terminations. 

Remarks. — The  necessity  for  some  such 
rule  is  obvious,  since  many  early  authors,  like 
Swainson,  Vigors,  and  Bonaparte,  used  plural 
names  with  other  terminations,  such  as  ina 
and  ffie,  which,  of  course,  deserve  consider- 
ation in  determining  the  priority  of  family 
or  subfamily  names.  Some  authors,  more- 
over, who  extensively  employed  the  termina- 
tions idm  and  incB,  changed  the  penultimate 
syllable  in  the  family  name  to  ^a^  whenever 
necessary  to  conform  to  classical  usage  (e.  g., 
SylviadflB,  Laniadse);  and  it  is,  of  course, 
desirable  to  retain  such  names,  but  with  the 
regular  ending.  Furthermore^  this  rule  in- 
volves the  treatment  of  all  supergeneric  group 
terms  not  higher  than  the  grade  of  family  as 
potential  family  or  subfamily  names. 

9.  When  a  family  or  subfamily  is  divided, 
its  name  is  to  be  retained  in  both  family  and 
subfamily  sense  for  that  part  containing  the 
tQrpe  genus  of  the  origrinal  group.  The  re- 
maining portion  should  take  as  its  family 
or  subfamily  designation  the  earliest  name 
bcwed  on  any  of  its  included  genara.  If  there 
is  no  such  name,  the  family  or  subfamily  may 
take  for  its  type  genus  any  induded  genus, 
preferably  the  most  charaoteristio  or  best 
known. 

10.  When  a  subfamily  is  raised  to  family 
rank,  its  type  genus  is  to  be  retained  as  the 
type  genus  of  such  family  group. 


11.  The  family  or  subfamily  formed  by  the 
oombination  of  two  or  more  families  or  sub- 
families takes  for  its  type  genus  the  generic 
group  in  any  of  its  components  that  was  first 
made  the  basis  of  a  family  or  suhfamily 

12.  When  for  any  reason  the  name  of  the 
type  genus  of  a  family  is  changed,  the  de- 
pendent family  name  must  be  dianged  to 
correspond  to  the  new  designation  of  the  type 
genus. 

Remarks. — Such  change  in  the  name  of  a 
type  genus  occurs  whenever  the  generic  term 
is  found  to  be  a  homonym  or  synonym  or  is 
transferred  to  another  family  group.  Since, 
of  course,  a  family  or  subfamily  designation 
must  be  based  on  the  tenable  name  of  its  type 
genus,  there  is  obvious  necessity  for  a  corre- 
sponding change  of  the  family  or  subfamily 
name  whenever  any, alteration  takes  place  in 
the  name  of  the  type  genus.  In  such  case,  to 
use  a  family  name  already  proposed  but  based 
on  another  genus  would  thereby  change  the 
type  genus  of  the  family  and  violate  Bule  5. 

18.  Of  two  family  or  subfamily  names  in 
zoology  having  exactly  the  same  speUing,  the 
later  is  to  be  distinguished  from  the  earlier 
by  the  prefix  ''Pro**:  hypothetical  example^ 
Propicid». 

Remarks. — Such  jKreoccupation  occurs  whea 
generic  terms  having  the  same  word-stem  are 
the  bases  of  two  or  more  family  names;  and 
to  obviate  the  use  of  family  names  identical 
in  spelling  necessitates  the  selecti(m  of  an* 
other  designation  in  place  of  the  family  name 
invalidated.  To  replace  the  later  name  by 
one  based  on  a  newly  selected  Igrpe  genus 
would  be  the  logical  method,  were  it  not  im- 
possible in  the  case  of  monotypio  fanulj 
groups.  Similarly,  the  use  of  a  new  &mi]y 
name  formed  by  the  addition  of  ides  to  the 
nominative  case  instead  of  to  the  stem  of  the 
name  of  the  type  genus,  would  not  avail 
should  the  nominative  case  happen  to  be  the 
same  as  the  stem. 

The  use  of  the  prefix  "Tro*'  which  we  have 
selected  on  account  of  its  meaning  and  its 
brevity,  seems  to  be  the  most  satisfactory 
rule  that  can  be  devised  for  such  cases.    For 
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■Qgregate  Pica  Brisson,  as  the  type  and  only 
semis  of  a  separate  family^  the  name  of  suoSi 
family  could  not  well  be  PicidsBy  since  this  is 
already  in  use  for  another  group,  with  Picui 
lannflBns  as  basis.  Consequently  the  name  of 
the  family  containing  Pica  wonld  become 
Propieida. 

Habrt  0.  Oberholseb 

IT.  8.  Bl(H<OQIOAL  SiTBTBT 


FURTHER  RESULTS  OP  ANALYSIS  OP 

LIGHT  DEPLECTIONS  OBSERVED 

DURING  SOLAR  ECLIPSE  OP 

MAY  29,  Z9Z9 

1.  SmcE  the  article  in  Sciekcb  of  Jnne  11, 
1910  (pages  581-685)  was  written,  we  have 
received  through  the  kindness  of  the  Astron- 
omer Boyal  the  printed  ^ Report"^  giving  in 
detail  the  reductions  and  results  of  the  light 
deflections  observed  by  the  two  British  expe- 
ditions during  the  solar  eclipse  of  May  29, 
1919.  On  the  basis  of  the  information  in 
the  ''Report^  we  have  made  an  independent 
reduction  of  the  photographic  measures  re- 
sulting from  Crommelin's  plates. 

The  non-radial  effects,  as  resulting  from 
our  calculations,  are  found  to  be  on  the 
average  about  one  third  of  those  derived 
from  the  British  printed  results  and  as 
ghran  in  the  seventh  column  of  Table  II. 
of  the  previous  article  in  SomNCB  (see  page 
683);  in  brief,  owr  nofirradial  effects  are  on 
ihe  wrder  of  the  error  of  dheervation,  $o  that 
ihep  may  he  regarded  as  non-exMeni  uniU 
aUket  oheervational  evidence  ie  obtained. 

2.  TaUe  I.  contains  the  revised  radial  light 
defections  resulting  from  all  reductions; 
they  are  subject  to  some  slight  dianges  when 
some  required  additional  information  has 
been  received  (Comparing  the  observed  de* 
flections  with  those  computed  on  the  basis 

i"A  BefcerminatioB  of  the  Defleetioa  of  light 
by  tlie  Snn^B  Oravitational  I^eld  from  Observations 
made  at  the  Total  Eclipse  of  Uaj  29,  1919,''  by 
Six  F.  W.  Dyson,  FJBB.,  aafcronomer  rojal;  Pro- 
f aasor  A.  8.  Eddington,  FJt.8.,  and  Mr.  0.  David- 
son, PIUL  Trani,  B.  8.,  London,  8er.  A.,  VoL  220, 
pp.  291-333.  [The  longitude  of  Sobral,  as  given 
oA  page  296,  should  read  2^  41"  25"  west,  instead  of 
^  47-  25".] 


of  the  Einstein  theory  of  gravitation,  it  will 
be  seen  that  generally  the  observed  de- 
flection is  greater  than  the  theoretical  value. 

VABLt  X 

Badial  Light  Defleetione,  May  t9,  1919,  at  Bobral 


DflOeetloii 

No. 

Bur 

X>M.» 

O-B 

Obtf-d. 

Btnitctn 

3 

xsTauri 

1.99 

1?00 

0!88 

+0512 

2 

Pi.  IV.  82 

2.04 

1.00 

0.86 

+0.16 

4 

KiTauri 

2.36 

0.83 

0.74 

+0.09 

5 

Pi.  IV.  61 

3.27 

0.67 

0.63 

+0.04 

6 

vTauri 

4.34 

0.66 

0.40 

+0.16 

10 

72  Tauri 

6.19 

0.36 

0.34 

+0.01 

11 

SSTauri 

6.38 

0.31 

0.32 

-0.01 

Star  11,  the  most  distant  star,  accord- 
ing to  the  British  reductions  showed  a  de« 
flection  agreeing  better  with  the  value  cal* 
culated  on  the  basis  of  the  Newtonian  Me- 
chanics, but  it  now  shows  a  deflection  agree- 
ing better  with  the  Einstein  value.  In  brie^ 
the  results  of  all  reductions  would  lend  addi- 
tional support  to  the  conclusion  reached  by 
the  British  astronomers,  namely,  that,  as 
judged  by  their  best  i^otographic  i^tee,  the 
light  deflections  observed  during  the  solar 
eclipse  of  May  29,  1919,  accorded  better  with 
the  calculated  values  on  the  basis  of  the  Ein- 
stein theory  than  on  the  basis  of  the  New- 
tonian Mechanics. 

8.  Comparing  the  observed  deflections  with 
the  theoretical  ones,  as  given  in  Table  I.,  it 
would  seem  that  the  former  decrease  witii 
distance  more  rapidly  than  do  the  latter. 
Whether  this  imjdies  that  the  observed  light 
deflections  were  the  combined  effects  of  the 
sun's  gravitational  action  and  a  solar  atmos- 
pheric action  of  some  kind  can  possibly  not 
be  settled  definitely  until  further  observa- 
tional evidence  has  been  obtained' 

Louis  A.  Bausb 

Dbpaetuxmt  of  Tbbibtbial  MAONinSM, 
Washinoton,  D.  d, 
July  17,  1920 

s  Expressed  in  units  of  the  son's  radius. 

s  It  may  be  saggeaftiye  that  the  light  ray  from 
star  2,  which  according  to  Table  I.  differed  largely 
from  the  Einstein  value,  passed  through  tiie  solar 
atmosphesic  region  directly  above  the  remarkable 
prominence  on  the  southeast  limb  of  the  sun« 
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SCIENTIFIC  EVENTS 

CHBIflCAL  RESEARCH  IN  PRANCE  AND 
ENGLAND 

The  Paris  correspondent  of  the  Journal  of 
Industrial  and  Engineering  Chemistry  writes : 
"  Scientific  research  is  at  this  moment  passing 
through  a  serious  crisis.  It  is  going  to  lack 
personnel.  The  alarm  has  heen  sounded  by 
Professor  Daniel  Berthelot,  the  son  of  Mar- 
cellin  Berthelot.  In  a  recent  speech  he  called 
attention  to  the  utilitarian  direction  of  all 
scientific  research,  and  more  (especially  chem- 
ical. We  have  here  in  France  many  schools  of 
chemistry,  but  they  are  all  schools  of  industrial 
chemistry.  Almost  without  exception  they  are 
concerned  with  producing  the  industrial  chem- 
ist, and,  little  by  little,  we  are  seeing  the  labor- 
atories attached  to  professorships  abandoned — 
laboratories  su<ii  as  that  of  Fremy  at  the  Mu- 
seum of  Natural  History,  which  have  been  the 
nurseries  of  tiie  research  chemists.  The  neces- 
sity which  the  younger  generation  feels  of 
earning  a  living  as  soon  as  possible  is  the  cause 
of  this  state  of  affairs.  Add  to  this  that  most 
of  the  laboratories  lack  funds  and  can  not  bear 
the  costs  of  theoretical  research  whose  eco- 
nomic profit  may  be  far  distant  The  public 
authorities,  however,  seem  willing  to  consider 
these  questions,  and  to-day,  for  instance,  you 
may  see  in  the  French  parliament,  a  deputy, 
Mr.  Maurice  Barres,  offer  one  of  the  arguments 
which  you  Americans  have  so  wisely  brought 
to  liie  solution  of  the  social  problem:  'It  is 
useless  to  quarrel  with  wealth;  it  is  better  to 
use  its  activity  to  create  more;  and  in  this 
creation  of  wealth  wie  chemists  have  a  large 
duty  to  fill'" 

The  London  correspondent  says:  "In  ap- 
plied chemistry  we  are  faced  in  Great  Britain 
with  a  state  of  uncertainty  and  chaos  without 
parallel  in  the  recollection  of  any  of  us.  No 
one  can  form  any  just  estimate  of  the  future 
supply  or  price  of  coal  or  other  fuels;  no  one 
has  any  sure  data  upon  which  to  base  an  opin- 
ion as  to  the  future  of  the  principal  metals 
and  other  raw  materials.  Accounts  from  (Ger- 
many and  Austria  are  singularly  conflicting 
and  it  is  not  easy  for  us  to  know  whether  in 
chemical  industry  we  are  to  export  to  those 


countries  at  a  reasonable  profit  or  whether  we 
shall  suffer  from  acute  competition  from  those 
countries.  And  in  our  own  financial  state 
nothing  seems  certain  beyond  the  fact  that 
grievous  and  necessary  taxation  will  continue 
for  a  long  period  and  will  hamper  the  develop- 
ment of  business  and  the  starting  of  new  enter^ 
prises.  We  have  recently  lived  through  times 
infinitely  more  anxious,  and  our  neighbors  in 
France  and  Italy  have  far  more  difficult  prob- 
lems to  solve  than  we  have.  Our  anxieties  are 
as  nothing  to  theirs  and  the  state  of  political 
industrial  and  financial  chaos  in  Germany, 
Austria  and  Russia  is  such  as  to  be  beyond 
conception.  We  are  not  merely  i>erplex6d  by 
this;  the  aspect  continually  cbangres  and  it  is 
hopeless  for  us  to  try  and  imagine  what  will 
happen  in  the  east  of  Europe.  In  time  some, 
sort  of  settlement  or  stability  will  be  achieved, 
but  the  details  of  the  process  are  beyond  the 
wit  of  man  to  imagine." 

MEDICAL  EDUCATION  IN  THE  UNITED  STATES 

For  the  twentieth  consecutive  year  the  Jour- 
nal of  the  American  Medical  Association  pub- 
lishes this  week  statistics  dealing  with  medical 
education  in  the  United  States.  In  all  med- 
ical schools  during  the  last  session  there  were 
14,088  students,  or  1,036  more  than  during  the 
previous  session.  These  increases  are  in  the 
first,  third  and  fourth  year  classes,  smaller 
second  year  classes  following  the  small  fresh- 
man enrolmait  in  the  fall  of  1918  caused  hj 
war  conditions.  The  increased  enrolments 
have  been  most  marked  in  Class  A  medical 
schools,  the  number  enrolled  this  year  having 
increased  from  87.9  to  89.6  per  cent,  of  all 
students.  The  percentage  in  Class  B  schools 
decreased  from  8.8  to  4.8,  and  in  Class  C 
schools  it  increased  from  3.8  to  6.6. 

The  number  of  graduates  this  year  was 
3,047,  or  391  more  than  in  1919.  The  number 
of  graduates  of  Class  A  collies  was  increased 
by  470,  while  the  numbers  graduating  from 
Class  B  schools  decreased  by  116.  Of  the 
Class  C  colleges,  there  were  37  more  graduates 
than  in  the  previous  year.  The  number  of 
graduates   holding   degrees   from   coU^es    of 
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arts  and  sciences  increased  from  1,180  to  1,821, 
whidi  is  48.5  per  cent  of  all  graduates. 

The  number  of  medical  colleges  is  eighty- 
five,  Uie  same  number  as  last  year.  In  1904, 
when  the  Council  on  Medical  Education  was 
created,  the  United  States  had  more  medical 
schools  than  all  other  countries  of  the  world 
combined.  While  the  number  of  colleges  has 
been  reduced  from  162  to  85  during  die  sixteen 
years,  the  number  enforcing  an  entrance  re- 
quirement of  two  years  or  more  of  collegiate 
work  increased  from  four  (2.5  per  cent  of  all 
colleges)  in  1904,  to  seventy-eight  (92.9  per 
cent.)  in  1920.  The  number  of  medical  stu- 
dents was  decreased  from  28,142  to  18,052— 
the  lowest  number — ^in  1919;  but  during  Uie 
same  period,  the  number  who  had  higher  pre- 
liminary qualifications  was  increased  from 
1,761  (6.2  per  cent  of  all  students)  in  1904,  to 
18,408  (95.2  per  cent)  in  1920.  The  number 
of  graduates  was  reduced  from  5,747  to  2,656 — 
the  lowest  number — ^in  1919;  but  the  number 
having  higher  preliminary  qualificatibns  was 
increased  from  869  (6.4  per  cent  of  all  gradu- 
ates) in  1904,  to  2,842  (98.8  per  cent.)  in  1920. 

WORK  OP  THE  BUREAU  OP  MINES 

Dr.  F.  G.  Cottrell,  director  of  the  Bureau 
of  Mines,  announces  the  appointment  by  Act- 
ing Secretary  of  the  Interior  Hopkins,  of  F. 
B.  Tough  as  supervisor,  and  R.  E.  CoUom 
and  BL  W.  Bell  as  deputy  supervisors,  to 
administer  the  operating  regulations  on  oil 
and  gas  leases  under  the  Department  of  the 
Interior.  Mr.  Tough  will  be  stationed  at 
Denver,  Colorado,  and  will  have  personal 
charge  of  operations  in  the  Ro<d:y  Mountain 
fields,  as  well  as  supervisory  diarge  of  opera- 
tions on  government  lands  in  all  fields.  Mr. 
Collom  will  be  stationed  at  San  Francisco, 
California,  and  will  have  charge  of  opera- 
tions in  the  California  oil  fields.  Mr.  Bell 
will  be  stationed  at  Dallas,  Texas,  and  will 
supervise  operations  in  the  Louisana  fields. 

Mr.  Tough  is  a  graduate  mining  engineer. 
He  has  had  seven  years'  experience  in  actual 
engineering  and  practical  work  for  the  South- 
em  Pacific  Company  in  the  California  oil 
fields  and  as  petroleum  technologist  with  the 


Bureau  of  Mines  for  four  years.  While  with 
the  Bureau  of  Mines,  he  covered  practically 
all  the  oil  fields  in  the  United  States,  and  has 
done  much  work  in  correcting  water  proUems 
in  Illinois,  Colorado,  Wyoming  and  Cali- 
fornia. He  is  the  author  of  Bulletin  168, 
"  Methods  of  Shutting  ofF  Water  in  Oil  and 
0b8  Wells."  For  the  past  year  and  a  haU 
he  has  been  in  charge  of  the  conservation 
work  in  the  Wyoming  fields,  under  the  co- 
operative agreement  with  the  Kocky  Moun- 
tain Petroleum  Association,  which  has  con- 
tributed $80,000  a  year  for  the  Bureau  of 
Mines  to  demonstrate  methods  of  drilling 
and  operating  wells  in  ordar  to  minimize  the 
waste  of  oil  and  gas  and  damage  to  oil  and 
gas  sands.  This  work  was  so  satisfactory 
that  the  Rocky  Mountain  Petroleum  Asso- 
ciation, consistng  of  the  Midwest  Kefining 
Company,  the  Ohio  Oil  Company,  and  the 
Continental  Oil  Company,  voluntarily  sug- 
gested a  roiewal  of  the  cooperative  agree- 
ment for  the  second  year  and  Mr.  Tough 
will  continue  to  supervise  this  cooperative 
work. 

Mr.  R.  £.  Collom  is  also  a  graduate  mining 
engineer.  He  has  had  a  nimiber  of  years'  ex- 
perience in  the  mining  camps,  but  has  spent 
most  of  his  time  in  the  oil  fields  of  California. 
He  was  deputy  supervisor  for  the  California 
State  Mining  Bureau,  where  he  worked  prin- 
cipally in  the  Santa  Maria  oil  fi^d,  from 
which  position  he  was  transferred  to  San 
Francisco  as  assistant  chief  supervisor.  Mr. 
Collom  has  been  with  the  Bureau  of  Mines  for 
one  year,  during  which  time  he  has  been  in 
many  fields  in  the  United  States,  and  was  in 
charge  of  the  Dallas  office  of  the  Bureau  of 
Mines  for  several  months.  He  worked  in  the 
Texas  and  Louisiana  oil  fields,  particularly 
in  the  Wichita  Falls  and  Ranger  Districts, 
where,  with  the  assistance  of  W.  A.  Snyder 
and  J.  B.  Kerr,  a  number  of  operating  prob- 
lems were  solved  and  valuable  recommenda- 
tions made  to  the  oil  companies.  Mr.  Collem 
is  the  author  of  a  manuscript  to  be  published 
by  the  Bureau  of  Mines  relating  to  develop- 
ment problems  in  the  oil  fields. 

Mr.   Bell   is  a   graduate   mining  engineer 
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who  spent  a  number  of  years  in  the  mining 
camps,  and  then  became  interested  in  the  oil 
business  in  Coalinga  field,  California,  where 
he  had  much  practical  experience.  For  the 
past  several  years  he  has  been  with  the  Cali- 
fornia State  Mining  Bureau  as  deputy  super- 
visor. He  has  recently  been  appointed  as 
petroleum  engineer  with  the  Bureau  of  Mines, 
to  take  charge  of  the  Dallas  office,  Texas. 
Government  leases  in  Lotdsiana  will  be  taken 
care  of  in  conjunction  with  the  demonstra- 
tion work  in  Louisiana  and  Texas. 

The  supervisory  work  under  Mr.  F.  B. 
Tough  will  cover  the  operating  regulations  to 
govern  the  production  of  oil  and  gas  under 
the  Act  of  February  25,  1920.  These  regula- 
tions cover  only  the  active  drilling,  produc- 
tion, and  gaging  of  oil  and  gas,  the  super- 
vision of  which  has  been  assigned  to  the 
Bureau  of  Mines  by  the  Honorable  John 
Barton  Payne,  secretary  of  the  interior. 
Other  regulations  relating  to  the  giving  of 
leases  and  permits,  collection  of  royalty 
moneys,  etc.,  are  under  the  supervision  of 
the  General  Land  Office. 

The  operating  regulations,  before  being 
submitted  to  the  secretary  of  the  interior, 
were  submitted  to  representatives  of  the  oil 
industry  in  tiie  states  concerned  at  a  confer- 
ence hdd  in  Washington  imder  Assistant 
Secretary  of  the  Interior  Yogebang,  on  April 
1  and  2.  These  regulations,  tiierefore,  have 
the  approval  of  representatives  of  the  in- 
dustry with  practical  field  and  business  ex- 
perience in  oil  and  gas.  The  administration 
of  the  regulations  will  be  undertaken  by  ex- 
perienced engineers. 

THB  RSOROANIZATION  OP  THE  NBLA  RE- 
SEARCH LABORATORIES 

The  Nela  Besearch  Laboratory  was  organ- 
ised in  1908  under  the  directordiip  of  Dr.  Ed- 
ward P.  Hyde  as  the  physical  laboratory  of  Ae 
National  Electric  Lamp  Association.  The 
name  was  changed  to  Nela  Besearch  Labora- 
tory in  1918,  "^en  the  National  Electric  Lamp 
Association  became  l3ie  National  Lamp  Works 
of  General  Electric  Company.  For  some  years 
the  laboratory  was  devoted  exdusively  to  the 
devebpment  of  those  sciences  on  which  the 


art  of  lifi^ting  has  its  foundation,  but  in  1914 
the  functions  of  the  laboratory  were  extended 
by  the  addition  of  a  small  section  of  applied 
science,  which  had  an  immediate  practical  ob- 
jective. 

The  section  of  applied  science  is  now  being 
largely  extended  as  a  separate  laboratory  of 
api^ed  science  under  the  immediate  direction 
of  Mr.  M.  Luckiedi,  who  becomes  director  of 
ai^ed  science,  and  a  new  building  is  being 
constructed  to  house  tiiis  branch  of  the  work, 
which  will  be  carried  forward  with  a  staff  of 
several  physicists,  an  engineer,  an  architect 
and  a  designer,  together  with  the  necessary 
technical  and  clerical  assistants. 

As  has  alrea(^  been  noted  in  Soibkgb,  Dr. 
Ernest  Fox  Nichols,  formerly  president  of 
Dartmouth  OoUege;,  and  more  recently  pro- 
fessor of  physics  at  Yale  lJniversity>  has  ac- 
cepted an  invitation  to  assume  the  immediate 
direction  of  the  laboratory  of  pure  science, 
under  the  title  of  director  of  pure  sci^ice. 
The  work  of  this  laboratory,  which  will  be  con- 
tinued in  the  present  building,  will  be  some- 
what further  extended  under  the  new  organiza- 
tion. 

The  Laboratory  of  Pure  Science  and  the 
Laboratory  of  Applied  Science  will  togeth^ 
constitute  the  Nela  Besearch  Laboratories,  and 
will  be  coordinated  under  Ibe  general  direction 
of  Dr.  Hyde,  who  becomes  director  of  researdu 

THE  LISTER  MEMORIAL 

At  a  public  meeting  held  at  the  Mansion 
House,  London,  in  October,  1912,  the  follow- 
ing proposals  for  commemorating  the  work  of 
Lord  Lister  were  adopted:  **  The  placing  of  a 
memorial  in  Washington  Abbey,  to  take  the 
form  of  a  tablet  with  medallion  and  inscriiH 
tion;  the  erection  of  a  monument  in  a  public 
place  in  London;  and  the  establishment  of  an 
International  Lister  Memorial  Fund  for  the 
achievement  of  surgery,  from  whidi  eitber 
grants  in  aid  of  researches  bearing  on  surgery 
or  awards  in  recognition  of  distinguidied  con- 
tributions to  surgical  science  should  be  made, 
irrespective  of  nationality.''  Naiure  r^x>rts 
that  a  meeting  of  the  general  conmdttee  was 
held  in  the  rooms  of  the  Boyal  Society  on 
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Hionday,  July  19,  to  receive  and  adopt  the  re- 
port of  the  executive  committee  appointed  in 
1912.  The  chairman.  Sir  Archibald  Odkie, 
stated  tiiat  die  sums  received  in  respect  of 
subscriptions  from  the  British  Empire  and 
foreign  countries  amounted  to  £11,846  58.  lOd. 
A  memorial  tablet,  executed  by  Sir  Thomas 
Brock,  was  unveiled  in  Westminster  Abbey  on 
November  1,  1915,  and  steps  are  being  taken 
for  the  erection  of  a  monument  in  a  public 
place  in  London.  In  order  to  carry  out  the 
scheme  for  the  establishment  of  the  Interna- 
tional Lister  Memorial  Fund  for  the  Advance- 
ment of  Surgery,  it  was  resolved  that:  (a)  Out 
of  the  general  fund  a  sum  of  £500,  together 
with  a  bronze  medal,  be  awarded  every  three 
years,  irrespective  of  nationality,  in  recogni- 
tion of  distinguished  contributions  to  surgical 
science,  the  recipient  being  reqxdred  to  give 
an  address  in  London  under  the  auspices  of 
the  Eoyal  College  of  Surgeons  of  England, 
(b)  The  award  be  made  by  a  committee  con- 
stituted of  members  nominated  by  the  Boyal 
Society,  Royal  College  of  Surgeons  of  Eng- 
land, Eoyal  College  of  Surgeons  in  Ireland, 
University  of  Edinburgh,  and  University  of 
Glasgow,  (c)  Any  surplus  income  of  the  gen- 
eral fund,  after  providing  for  the  erection  of  a 
monument  and  defraying  administrative  ex- 
peoBes,  be  either  devoted  to  the  furtherance  of 
surgical  science  by  means  of  grants  or  invested 
to  increase  the  capital  of  the  fund.  The  Eoyal 
College  of  Surgeons  of  England  has  consented 
to  become  the  trustees  and  administrators  of 
the  Lister  Fund  and  to  carry  out  its  objects, 
s;i^ect  to  the  above  provisions  of  the  scheme. 
The  subscrip^tion  list  is  still  open,  and  the  hon- 
orable treasurer  of  the  fund  is  Sir  Watson 
Gheyn^  Bart.,  to  whom  donations  may  be  ad- 
dressed at  the  Eoyal  Society^  Burlington 
House,  London,  W.  1. 


SCIENTIFIC  NOTES  AND  NEWS 
Cahbiudqb  Univsrsitt  has  conferred  the  de- 
cree of  doctor  of  laws  on  Dr.  John  J.  Abel, 
professor  of  pharmacology  at  the  Johns  Hop- 
kins Medical  School,  and  on  Dr.  Harvey  Cush- 
ing,  professor  of  surgery  in  Harvard  Univer- 
sity. 


Dr.  William  W.  Keen,  professor  emeritus 
of  surgery  at  the  Jefferson  Medical  College, 
president  of  the  International  Surgical  So- 
ciety, recently  in  conference  at  Paris>  presided 
at  the  opening  sessions. 

Professor  M.  T.  Bogert,  of  Columbia  Uni- 
versity>  recently  nominated  a  tariff  commis- 
sioner by  President  Wilson,  has  declined  the 
appointment 

Dr.  John  G.  Adami,  vice-chancellor  of  the 
University  of  Liverpool,  formerly  professor  of 
pathology  and  bacteriology  in  McGill  Univer- 
sity, has  been  elected  to  an  honorary  fellow- 
ship in  Christ's  College^  Cambridge. 

The  Journal  of  the  American  Medical  Asso- 
ciation reports  that  having  reached  l&e  age 
limit.  Dr.  Amalio  Oimeno  y  CabafLas,  pro- 
fessor of  pathology  at  the  University  of  Mad- 
rid, senator  and  at  one  time  minister  in  Ihe 
cabinet,  was  given  an  ovation  in  the  university 
amphitheater  at  a  special  gathering  for  the 
purpose.  He  was  presented  with  a  medallion 
and  a  banquet  followed. 

Professor  Albert  S.  Flint,  of  the  depart- 
ment of  astronomy  of  the  University  of  Wis- 
consin, retires  from  active  woik  this  month 
after  thirty-one  years  of  service  on  the  uni- 
versity faculty.  He  will  continue  his  associa^ 
tion  with  the  department  as  emeritus  psofeseor 
of  astronomy. 

Dr.  Marcus  Benjamin,  editor  of  the  publi- 
cations of  the  United  States  National  Museum 
in  Washington,  has  received  from  the  French 
minister  of  pi:^Hc  education  the  award  of  the 
Palms,  with  the  rank  of  ''  Officier  de  I'instrue- 
tion  publique.^ 

The  Canadian  Council  of  Scientific  and  In- 
dustrial Besearch  has  awarded  $5,000  to 
Professor  J.  C.  McLennan,  of  the  University 
of  Toronto,  for  his  research  into  the  properties 
of  helium. 

The  Prussian  Academy  of  Science  has 
granted  Dr.  Agnes  Bluhm  1,000  Marks  to  con- 
tinue her  experimental  work  on  problems  of 
heredity^ 

Dr.  Samuel  W.  Hamilton,  of  the  Utica  State 
Hospital,  has  been  appointed  chief  medical  di- 
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rector  of  the  Hospital  for  Mental  Diseases, 
PMladelpbia. 

Charles  S.  Howard,  formerly  an  instructor 
in  the  department  of  electrical  en^neering  and 
physics  at  the  U.  S.  Naval  Academy,  has  ac- 
cepted a  position  as  jimior  chemist  in  the 
Quality  of  Water  Division  of  the  Water  Re- 
sources Branch  of  the  U.  S.  Geological  Sur- 
vey, Washington,  D.  C. 

Mr.  W.  D.  Collins  has  left  the  Bureau  of 
Chemistry  of  the  Department  of  Agriculture 
to  take  charge  of  work  on  quality  of  water  for 
the  U.  S.  Geological  Survey. 

Dr.  Charles  L.  Parsons,  secretary  of  the 
Amerioan  Chemical  Society,  has  returned  to 
Washington  following  the  adjournment  of 
the  International  Union  of  Pure  and  Applied 
Chemistry  at  Rome,  where  he  acted  as  the 
American  reiMresentative. 

W.  S.  W.  Kew,  of  the  U.  S.  Geological  Sur- 
vey, is  studying  the  oil  conditions  of  north- 
western Mexico  for  private  parties  while  on 
furlough  from  the  government  service. 

R.  B.  MooRE,  chief  chemist  of  the  Bureau  of 
Mines,  and  Dorsey  Lyon,  sui>ervisor  of  mining 
experiment  stations,  are  going  souUi  to  inspect 
sites  suggested  for  a  mining  experiment  sta- 
tion to  deal  with  problems  of  non-metallic  min- 
ing, as  provided  for  at  the  last  session  of  Con- 
gress. 

The  Journal  of  Industrial  and  Engineering 
Chemistry  records  changes  in  positions  as  fol- 
lows: A.  J.  Lewis  has  resigned  from  the  Bu- 
reau of  Standards,  where  he  was  engaged  in 
paint  and  varnish  analysis  as  assistant  chemist, 
and  is  at  present  with  the  H.  H.  Franklin 
Manufacturing  Co.,  Syracuse,  N.  Y.,  as  re- 
search chemist  in  paints,  vamiabes  and  enam- 
els. Dr.  Fred  C.  Blanck  has  resigned  as  food 
and  drug  conmiissioner  of  Maryland  and  asso- 
ciate in  chemistry  in  the  Johns  Hopkins  Uni- 
versity to  accept  a  position  as  director  of 
inspection  in  the  Del-Mar- Via  Lispection  Dis- 
trict of  the  National  Canners  Association,  with 
headquarters  at  Easton,  Md.  Dr.  R.  L.  Se- 
bastian, formerly  engaged  in  magnesite  in- 
vestigation with  the  U.  S.  Bureau  of  Mines, 
Berkeley  Station,  Calif.,  has  accepted  a  posi- 


tion as  research  chemist  with  the  Barrett  Co., 
Frankford,  Pa,  Mr*  Arthur  C.  Metcalf  has 
resigrned  as  junior  chemist.  Bureau  of  Chem- 
istry, U.  S.  Department  of  Agriculture,  to  be- 
come chemist  for  the  Republic  Paddng  Corp., 
Lockport,  N.  Y.  Mr.  Ferdinand  A.  Collate 
has  resigned  his  assistantship  in  the  depart- 
ment of  biochemistry.  University  of  Minnesota, 
to  accept  a  research  fellowship  witii  the  Amer- 
ican Institute  of  Baking,  Minneapolis,  Minn. 

We  learn  from  Nature  that  the  civil  list 
pensions  granted  during  the  year  ended 
March  31  include:  Mrs.  Howell,  in  recogni- 
tion of  her  late  husband's  eminent  public 
service  in  the  Geological  Survey  of  Great 
Britain,  £60;  Miss  Juliet  Hepworth,  in  rec- 
ognition of  her  late  brother's  services  to 
meteorology  and  oceanography,  £60,  and  Mrs. 
K.  Macdonald  Goring,  in  recognition  of  her 
husband's  services  to  biometrical  science^  £86. 

"Trends  in  Psychology"  was  the  subject 
of  an  address  delivered  on  July  22  at  Stan- 
ford University  by  Professor  W.  V.  Bingham, 
of  the  Carnegie  Institute  of  Technology. 

At  the  request  of  the  Rontgen  Society, 
Dr.  W.  D.  Coolidge,  of  the  research  labora- 
tories of  the  General  Electric  Company,  gave 
an  address  on  July  16  at  University  College, 
London. 

Dr.  Richard  A.  Berry,  professor  of  anat- 
omy in  the  University  of  Melbourne,  has  been 
appointed  Stewart  lecturer  for  1921  in  that 
university.  Professor  Berry  has  recently,  in 
conjunction  with  Mr.  S.  D.  Porteus,  director 
of  the  research  laboratory  of  the  training 
school  at  Vineland,  New  Jersey,  issued  a 
report  describing  a  practical  method  for  the 
diagnosis  of  mental  deficiency  and  other 
forms  of  social  inefficiency,  and  will  devote 
his  Stewart  course  to  this  subject. 

Dr.  J.  BucQUOY,  president  of  the  Paris 
Academy  of  Medicine,  has  died  at  the  age  of 
ninety-one  years.  He  had  attended  the  meet- 
ings of  the  academy  to  the  day  before  his 
death,  which  was  due  to  a  street  accident. 

The  death  is  announced  of  Dr.  T. 
Debaisieux,  one  of  the  most  eminent  surgeons 
of  Belgium,   and  emeritus  professor  of  sur- 


Digitized  by 


Google 


AuOTOt  13, 1920] 


SCIENCE 


153 


gery  at  the  University  of  Louvain.  Before 
his  death,  Dr.  Debaisieuz  had  the  gratifica- 
tion of  seeing  his  son  appointed  to  the  chair 
which  he  himself  had  held  for  many  years. 

The  American  Public  Health  Association 
will  meet  in  San  Francisco,  September  13-17. 
The  program  will  include  the  Relative  Func- 
tions of  Official  and  Non-Official  Health  Or- 
ganizatons;  Western  Health  Problems;  Nar- 
cotic Control;  Food  Poisoning;  Organization 
for  Child  Hygiene;  Mental  Hygiene;  Health 
Centers.  These  subjects  and  others  will  be 
distributed  among  the  following  ten  sectional 
groups:  Oeneral  Sessions;  Public  Health  Ad- 
ministration; Laboratory;  Vital  Statistics; 
Sociological;  Sanitary  Engineering;  Indus- 
trial Hygiene;  Food  and  Drugs;  Personal 
Hygiene;  Child  Hygiene. 

The  Journal  of  the  American  Medical  Asso- 
ciation states  that  Dr.  F.  F.  Simpson,  of  Pitts- 
burgh, recently  spent  several  months  in  £uroi>e 
with  a  view  to  interesting  the  medical  pro- 
fession of  the  world  in  the  iwoject  of  reorganiz- 
ing on  a  uniform  basis  all  international  so- 
cieties related  to  the  various  branches  of 
medicine.  It  is  proposed  to  create  a  federa- 
tion of  these  societies  and  to  establish  an  in- 
ternational medical  press  bureau  which  aball 
be  charged  with  making  known  all  important 
discoveries  to  the  medical  press  of  the  world, 
thus  assuring  rapid  diffusion  of  medical  knowl- 
edge. A  committee  of  ten,  composed  of  two 
physicians  from  each  of  five  countries:.  Hel- 
ium, France,  Great  Britain,  Italy  and  the 
United  States,  has  been  named  and  will  meet 
soon  in  Paris  or  London  to  set  the  new  or- 
ganization on  foot. 

We  learn  from  Nature  that  a  congress  of 
Philosophy  to  which  members  of  the  Soci^ 
Fran^aise  de  Philosophic  and  tiie  American 
Philosophical  Association  are  sending  dele- 
gates, is  to  take  place  at  Oxford  on  September 
S4-27.  Two  of  the  subjects  of  discussion  are 
likely  to  be  of  especial  scientific  interest :  one  a 
symposium  on  the  principle  of  relativity,  to  be 
opened  by  Professor  Eddington,  and  the  other 
a  discussion  to  be  opened  by  Dr.  Head  on  dis- 
orders of  symbolic  thinking  due  to  local  lesions 


of  the  brain.  The  opening  meeting  of  the  con- 
gress will  be  presided  over  by  Professor  Berg- 
son.  Arrangements  are  under  the  direction  of 
Mr.  A.  H.  Smith,  New  College,  Oxford. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 
Gifts  of  $160,000  each  to  Bowdoin  and  Uni- 
versity of  Maine,  $70,000  to  Coee  Northwood 
Academy  at  Durham,  N.  H.,  and  $10,000  to 
the  Eastern  Maine  General  Hospital  are  in- 
cluded in  the  will  of  Dr.  Thomas  Opham  Coe. 

Sir  Jesse  Boot  has  given  £50,000  to  the 
new  Nottingham  University  scheme — ^£30,000 
for  building  and  £20,000  for  a  chair  of  chem- 
istiy.  A  gift  of  £15,000  has  been  made  to 
Liverpool  University  by  Alderman  Louis 
Samuel  Cohen.  A  further  gift  of  £6,000  has 
been  received  by  the  University  of  Cambridge 
from  Mr.  and  Mrs.  P«  A.  Molteno  to  meet  the 
increased  cost  of  labor  and  material  in  the 
building  of  the  Molteno  Institute  of  Para- 
sitology. 

Dr.  Charles  Hubbard  Judd,  head  of  the 
department  of  education  of  the  University 
of  Chicago  and  director  of  the  school  of  edu- 
cation, has. been  made  chairman  of  the  de- 
partment of  psychology  to  succeed  Professor 
James  R.  Angell,  who  resigned  to  accept  the 
presidency  of  the  Carnegie  Corporation  of 
New  York. 

Professor  Arthur  M.  Pardee  has  resigned 
from  the  chair  of  chemistry  at  Washington 
and  Jefferson  College,  Washington,  Pa.,  to 
become  the  head  of  the  department  and  pro- 
fessor of  chemistry  at  the  University  of  South 
Dakota,  Vermillion,  S.  D. 

At  the  University  of  Arizona,  Mr.  J.  G. 
Brown  has  been  promoted  from  an  assistant 
professorship  in  biology  in  the  college  of  arts 
and  science  to  the  position  of  professor  of 
plant  pathology  in  the  college  of  agriculture 
and  plant  pathologist  of  the  Agricultural  Ex- 
periment Station. 

Dr.  Dwioht  E.  Minnich,  instructor  in 
physiology  and  zoology  at  Syracuse  Univer- 
sity, has  become  instructor  in  animal  biology 
at  the  University  of  Minnesota. 
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The  British  Medical  Journal  reports  that 
profeesorg  of  tlie  Paris  Faculty  of  Medicine 
have  been  placed  in  two  classes  according  to 
their  seniority,  those  in  the  first  class  recerr- 
ing  a  salary  of  25,000  francs  and  those  in 
the  second  class  a  salary  of  23,000  francs. 
By  a  recent  ministerial  decree  Professors 
Bichet,  Pouchet,  Hutinel,  De  Lapersonne, 
Gilbert,  Boger,  Nicolas,  Ribemont-Dessaignes, 
Qu6nu,  Pr6nant,  Widal,  Chauffard,  and  Weiss 
have  been  put  in  the  first  dass,  and  Pro- 
fessors Delbet,  Marfan,  Hartmann,  Bar, 
Marie,  Broca,  Teissier,  Desgr^  Lejars 
Achard,  Bobin,  Legueu,  Letulle,  Oouvelaire, 
Oamot,  BesanQon,  Yaques,  Dupr6  and  Jean- 
selme  in  the  second  dass. 


DISCUSSION   AND   CORRESPONDENCE 

TRANSVERSE   VIBRATIONS   OF   RODS 

To  THE  Editor  of  Soibnce:  In  reference 
to  Professor  Cady's  paper  on  ^'The  Theory 
of  Longitudinal  Vibrations  in  Bods  having 
Internal  Losses"  in  the  Physical  Review  for 
Fdbruary,  I  should  like  to  say  that  we 
have  made  in  the  laboratory  of  Clark  TTni- 
yersity  during  the  last  ten  years  a  very  great 
many  measurements  of  transverse  vibrations 
of  rods  of  all  sorts  of  materials  and  that  we 
find  that  the  theory  bf  viscosity  is  by  no  means 
substantiated.  Until  Professor  Cady's  experi- 
mental results  are  published  I  shall  therefore 
have  to  reserve  my  opinion  as  to  the  applica- 
tion of  this  theory  to  longitudinal  vibrations. 

I  would  say  in  justice  to  myself  and  my 
students  that  our  results  have  been  held  back 
so  long  because  we  have  attempted  to  apply 
the  theory  of  elastic  hysteresis  to  the  subject 
and  the  difficulties  in  the  solution  of  the 
Yolterra  integro-difPerential  equations  in- 
volved have  been  so  great  that  we  have  not 
been  able  to  finish  the  theoretical  results. 
It  looks  at  present  as  if  that  theory  was  not 
substantiated  either.  Accordingly,  it  will  be' 
necessary  to  invent  a  new  theory  or  a  com- 
bination of  both.  I  have  now  decided  to  pub- 
lish the  experimental  results  without  waiting 
for  the  theory  and  they  may  be  expected  to 
appear  soon  in  the  Proceedings  of  the  Na- 
tional Academy  of  Sciences.    The  subject  is 


an  extremely  interesting  one  and  of  great  imr 
portance  for  many  reasons. 

Arthur  Oordon  Webster 
Claek  Univxbsitt,    July  13,  1920 

THE  exploration  OF  VSNBEITELA 

To  THE  Ennxtt  of  Scienob:  With  three  oom- 
panions^  I  have  just  returned  from  a  collect- 
ing trip  in  western  Venezuela,  and  I  found 
there  some  conditions  which  will  probably  be 
of  interest  to  otiiers  who  may  contemplate  a 
scientific  trip  in  the  tropics. 

At  the  present  time  in  western  Venesuda 
there  is  considerable  activity  in  oil  devdop- 
menty  not  only  in  exploration,  but  in  the 
establishment  of  permanent  camps  and  re- 
fineries. Two  of  these  camps  are  located  in 
country  entirely  different  in  character.  Ar- 
rangements could  be  made  by  any  one  desir- 
ing to  visit  these  camps  to  make  them  his 
headquarters^  thus  rendering  aocessible  for 
study  faxmas  and  floras  which  the  student 
could  otherwise  rea)ch  and  study  only  at  con- 
siderable trouble  and  expense. 

One  of  these  camps  is  about  twenty  miles 
horn  Haracaibo  in  a  desert  region.  The 
flora  and  birds  here  would  be  of  especial 
interest 

The  other  camp  is  located  on  the  Bio  Oro, 
a  tributary  of  the  Catatumbo,  and  is  reached 
by  launch  from  Encontrados,  a  town  about 
ninety  miles  from  the  mouth  of  the  Oata- 
tumbo,  which  town  can  be  reached  by  steamer 
without  change  of  boat  from  ICaracaibo. 
This  camp  is  in  a  well  watered  and  heavily 
forested  region,  as  I  was  told,  but  I  did  not 
have  an  opportunity  to  visit  the  camp  myself. 

The  camp  near  Maracaibo  belongs  to  the 
Caribbean  Petroleum  Company,  with  offices 
at  Maracaibo.  The  other  camp  belongs  to 
the  Columbian  Petroleum  Company,  and 
letters  of  inquiry  relative  thereto  might  be 
addressed  to  Mr.  David  Brullenbourg,  Encon- 
trados. 

I  was  informed  by  several  gentlemen  con- 
nected with  both  petroleum  companies  that 
any  one  interested  in  the  fauna  and  flora  of 
the  region  would  be  welcome  at  these  camps, 
and  his  expenses  there  would  be  reduced  to 
the  minimum.    These  camps  ofPord  an  oppor- 
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tunity  of  liTiiig  in  Health  and  safety  in 
regions  where  such  considerations  are  of  vital 
importanca  Maracaibo  can  be  reached  from 
New  York  City  by  the  Red  "B»  Line  in 
from  ten  to  twelye  days,  and  once  at  Mara- 
caibo>  the  camps  can  be  reached  without 
difficulty. 

In  addition  to  these  permanent  camps,  there 
is  more  or  less  exploration  going  on,  and  I 
was  informed  by  two  gentlemen  that  scien- 
tific inyestigators  would  be  welcome  with  such 
exploring  parties.  Oorrespondence  relative  to 
this  matter  might  be  addressed  to  ICr.  G^dy 
Kirby  and  Mr.  J.  Whitney  Lewis,  care  of 
The  American  Consul,  Maracaibo.  The  Lake 
Maracaibo  region  offers  an  available  fidd  to 
ooUectors,  and  there  are  well-established  and 
regular  lake  steamer  lines,  and  from  Encon- 
trados,  to  mention  only  one  of  the  railroads, 
a  railroad  extends  to  Estacion  Tachira  at  the 
foot  of  the  moxmtains  at  an  elevation  of  864 
meters.  Between  the  terminals  of  this  rail- 
road are  two  or  more  other  points  in  desirable 
country  for  study  and  colleoting.  From 
Estacion  Tachira  there  is  an  automobile  road 
to  San  Cristobal,  which  is  on  one  of  the  head 
waters  of  the  Orinoco  river. 

E.  B.  WiLLUMflON 
MATHBIIATISCHB  ZBIT8CHRIFT 

In  view  of  the  numerous  reports  of  the 
prment  hardships  of  German  scientists  it  may 
be  of  interest  to  note  that  in  1918  a  new  jour- 
nal devoted  to  mathematical  research  was 
started  in  Germany  under  the  title  Maihe- 
fiuUUehe  ZeiUehrifi,  and  that  three  volumes 
of  this  periodical  appeared  in  1919  while  only 
two  volumes  were  expected  to  be  published 
annually  according  to  the  announcement 

This  evidence  of  activity  in  mathematical 
roBoareh  seems  to  reflect  an  optimism  which 
one  might  not  have  expected  under  present 
oonditions.  The  subscription  price  of  the  first 
four  volumes  of  this  journal  was  24  marks  per 
Tolume,  for  the  fifth  volume  it  was  raised  to 
82  marks,  and  for  the  sixth  it  was  again 
raised  to  48  marks.  The  director  of  the  jour- 
nal is  L.  Lichtenstein,  of  Berlin. 

G.  A.  Miller 


SCIENTIFIC  BOOKS 

Aids  to  Forecasting.     By  E.   Gold,  RRS. 

Published  by  the  Air  Ministry.    London, 

1920. 

This  publication  officially  numbered  Geo- 
physical Memoir  No.  16,  gives  a  classification 
of  the  Daily  Weather  charts,  1905  to  1918. 
The  weakness  of  any  such  classification  is,  of 
course,  the  assimiption  that  like  surface 
isobaric  conformations  are  always  followed  by 
similar  weather  conditions. 

The  general  principle  which  Oolonel  Gold 
uses  in  selecting  15  l^pes  and  subtypes,  recog- 
nizee the  position  of  the  anticyclone  as  the 
dominating  feature.  This  we  are  glad  to 
notice  because  for  many  years  forecasters 
have  centered  their  attention  on  the  '^low^; 
naturally  enough,  overlooking  the  fact  that 
directive  force  and  course  of  the  "lows'*  are 
determined  largely  by  the  antecedent  or  ad- 
jacent ''highs."  Doubtless  we  shall  have 
better  forecasts  for  the  North  Atlantic  sea- 
board when  there  is  a  fuller  knowledge  of  the 
relation  between  advancing  **  lows  "  and  those 
quick  moving  anticydonic  areas  from  the 
north  known  as  "Labrador  highs.^ 

This  series  of  British  charts  starts  with 
the  anticydonic  to  the  S.W.  tiien  moving 
east  until  over  Western  Europe,  then  S.E., 
E.,  N.E.,  N.,  N.W.,  and  W. 

Additional  charts  of  special  character  are 
included,  such  as  the  indefinite  area  of  low  or 
high  pressure,  the  trough,  the  dumb-bell  de- 
pression and  the  depression  centrally  situated. 
The  types  were  selected  primarily  with  refer- 
ence to  the  weather  of  southeastern  England 
and  northeastern  France. 

The  forecaster  fits  his  chart  to  the  classified 
type  and  finds  in  a  table  corresponding  type 
dates.  Referring  to  the  charts  for  those  days 
he  studies  the  general  results.  It  is  suggested 
that  a  local  forecaster  ought  to  have  a  set  of 
synoptic  charts  interleaved  so  that  he  may 
study  the  weather  in  more  detail. 

The  primary,  purpose  of  the  arrangement 
is  to  assist  in  day-to-day  forecasting;  but 
the  data  can  be  employed  in  discussing  from 
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a  statistical  standpoint  the  weather  associated 
with  different  types. 

Colonel  Gold  mentions  the  work  of  Captain 
Brunt  during  the  war,  showing  the  relation 
between  the  amount  of  low  clouds  in  Flanders 
at  different  hours  and  the  general  direction  of 
the  wind.  It  appears  that  with  the  westerly 
type  there  was  decreasing  cloudiness. 

The  scheme  of  indexing,  tagging  and  class- 
ifying pressure  charts  is  of  course,  not  new. 
Odenbach,  Brandenburg  and  others  have 
made  classifications  for  limited  areas  in  the 
United  States,  and  Bowie  and  Weightman  for 
the  whole  country,  giving  with  much  detail 
the  storm  paths. 

Some  of  the  notes  made  on  the  different 
types  are  extremely  interesting:  Thus,  type 
I.  is  very  favorable  for  west  winds  at  night; 
and  a  notable  instance  occurred  during  the 
battle  of  Cambrai,  November  20,  1917;  the 
transitional  type  of  fair  weather  in  the  even- 
ing and  inland  fog  in  the  morning,  occurred 
on  March  20,  1918,  when  the  Germans  began 
their  great  offensive.  Evidently  the  German 
forecasters  picked  the  hour.  And  again  May 
27  to  31,  1918.  Type  m.  is  one  that  worries 
the  forecaster,  for  squalls  come  when  he  ex- 
pects fair  weather.  He  forecasts  rain  in 
front  of  the  trough  and  gets  fair  weather  in 
front  and  rain  behind.  On  August  26,  1916, 
seven  British  airplanes  failed  to  return  be- 
cause of  a  squall  coming  from  the  west  while 
the  planes  were  over  the  German  lines.  A 
different  type  occurred  in  June,  1917,  during 
the  battle  of  Messines,  for  which  a  week's 
fair  weather  was  accuratdy  forecast.  Type 
IX.  means  unpleasant  weather.  ''The  most 
noticeable  example  in  history  of  this  type," 
says  Gk)ld,  ''  is  the  one  which  persisted  for  the 
first  three  days  of  August,  1917,  during  the 
battle  of  Ypres."  Type  VI.  is  the  typical 
fair  weather  anticyclonic  type.  This  type 
prevailed  at  the  time  of  the  German  offensive 
in  March,  1918,  and  also  immediately  after 
the  armistice. 

It  is  evident  that  the  forecaster  from  now 
on  takes  his  place  in  all  military  councils  for 
both  offensive  and  defensive  operations. 


SPECIAL  ARTICLES 

LINKED   GENES   IN   RABBITS 

The  so-called  '^English"  rabbit  possesses  a 
dominant  pattern  of  white  spotting.  A  homo- 
zygous English  mated  with  non-English  rab- 
bits produces  heterozygous  English  young  ex- 
clusively. These  mated  with  non-English  rab- 
bits produce  equal  numbers  of  English  and 
non-English  young.  Facts  such  as  these  show 
conclusively  that  the  English  pattern  is  de- 
pendent upon  the  inheritance  of  a  single 
Mendelian  gene.  I  have  recently  discovered 
that  the  gene  in  question  is  linked  with  an- 
other gene,  that  for  intense  V8.  dilute  pig- 
mentation. Dilution  is  a  recessive  character 
alternative  with  intense  pigmentation.  In- 
tense pigmentation  is  seen  in  rabbits  of  the 
varieties,  gray,  black  and  yellow.  Dilute  pig- 
mentation is  seen  in  blue-gray,  blu^,  and 
dilute  yellow  rabbits. 


Summary  of 

(l)Ent. 
Int. 

(2)  NOD- 
Eng.  Dll. 

(3)  fine. 
DiL 

(4)  Noo- 
Eng.  lot. 

Oct.,  1919 

Feb.,  1920 

Jun^  1920 

July,  1920 

5 
6 
9 
3 

6 

9 

10 

3 

4 
6 
5 

1 

4 
4 
5 
3 

Total 

23 

28 

16       1       16 

Non-crossovers 

Crossovers 

In  a  certain  experiment,  I  crossed  a  black 
English  rabbit  with  a  blue  non-English  rab- 
bit. A  male  from  this  mating  was  black 
English  in  app^rance,  but  from  his  parent- 
age was  known  t6  be  heterozygous  both  for 
English  and  for  intensity.  He  was  subse- 
queiitly  mated  with  blue  non-English  females, 
which  of  course  would  be  homozygous  for  the 
recessive  manber  of  each  of  the  two  character 
pairs.  If  no  linkage  occurred  between  the 
two  pairs  of  characters,  young  would  be  ex- 
pected of  four  classes  all  equally  numerous^ 
viz.,  (1)  English  intense,  (2)  Non-English 
dilute,  (3)  English  dilute,  and  (4)  Non-Eng- 
lish intense.  Classes  (1)  and  (3)  would  pep- 
resent  the  original,  non-crossover  groups, 
classes  (3)  and  (4)  would  represent  novel, 
crossover  groups.    In  a  series  of  matings  ex- 
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Group 

VlUmlDM  Absent 
ttom  Rfttlon 

Number 
of  R«t8 
Reported 

Foeltive 
Cases. 
Xeroph> 
thalmla 

Per  Cent. 
Positive 
Cases 

B 

C 

Fat-8oulable  A 
Water    "      B 
None  (controls) 

122 
103 
216 

120 

98.3 
None 

tending  over  more  than  a  year,  the  following     on  a  study  of  some  500  rats  that  were  fed  on 
numbers  of  young  have  been  obtained.  definite  synthetic  rations. 

The  non-crossover  classes  have  consist-  In  our  laboratory  we  have  had  occasion  to 
enHj  been  in  excess  of  the  crossover  classes,  feed  white,  and  black  and  white  rats  on  various 
In  a  total  of  83  yoimg,  32  have  shown  cross-  synthetic  rations  and  in  going  over  our  records 
over  groupings  of  the  two  pairs  of  characters,  we  have  compiled  data  bearing  upon  the  pre- 
and  51  have  shown  non-crossover  groupings,  valence  of  xerophthalmia  in  relation  to  the 
This  is  38.5  per  cent,  crossovers,  an  indicated  known  presence  or  absence  of  the  fat-soluble 
linkage  strength  of  23  on  a  scale  of  100.  A.    These  results  are  given  in  the  table  below. 

In  a  previous  paper  I  have  shown  that  Eng- 
lish pattern  is  allelomorphic  with  Dutch  pat- 
tern, or  very  closely  linked  with  it.  If  Eng- 
lish is  linked  with  dilution,  Dutch  also  must 
be  linked  with  dilution.  Attention  should 
now  be  turned  to  the  question  whether  other 
characters  of  rabbits  belong  to  this  same  link- 
age  group,  and  whether  other  linkage  groups  j^  .^  ^^  ^^  ^^^  ^^  ^^2  rats.  Group  A,  120 
can  be  detected  m  rabbits.  ^^  ^^^^  ^^  ^g3  p^^  ^^^    ^^^^^  ^^^  ^^ 

W .  E.  Castle         j^ter  positive  signs  of  xerophthalmia,  and  that 

BussET  Institution,  when  the  fat-soluble  A  vitamine  was  present, 

July  24,  1920  ^j^j^  ^j,  ^thout  the  water-soluble  B  (Groups 

B  and  C),  none  of  the  319  rats  showed  evi- 
dence of  this  eye  ailment.  All  the  rats  were 
fed  individually  in  practically  every  casa 
They  were  kept  in  metal  cages,  without  any 
bedding,  which  were  provided  with  a  special 
removable  wire  screen  floor.  The  cages,  and 
the  food  and  water  cups  were  always  disin- 
fected once  or  twice  a  week.  The  sanitary 
oonditions  were,  therefore,  good.  The  same 
assistants  handled  and  fed  all  the  rats  so  that 
the  attention  given  them  was  the  same  for  all 
and  the  possibilities  of  infection  from  this 
source  was  uniform. 

It  would  seem  to  us  that  if  xerophthalmia 
was  primarily  infectious  and  due  to  the  poor 
hygienic  conditions,  that  some  of  the  rats  in 
Groups  B  and  0  would  certainly  have  devel- 
oped it.  Further,  repeated  attempts  were 
made  to  transmit  the  disease  by  using  sterile 
threads  of  gauze,  passing  them  cautiously 
over  the  edge  of  the  lids  of  the  sore  eyes,  and 
then  carefully  inoculating  the  eyes  of  the 
other  rats.  These  tests  were  negative,  as  were 
the  controls.  This  was  fairly  good  evidence 
that  the  disease  could  not  be  transmitted  by 
this  means. 

Treatment  of  advanced  cases  of  sore  eyes 
with  a  saturated  boric  acid  and  also  with  a 


THE  PAT-SOLUBLE  A  VITAMINS  AND 
XEROPHTHALMIA! 

It  is  generally  admitted  by  those  who  have 
conducted  feeding  experiments  with  rats  that 
although  the  essential  dietary  factors  for 
Srrowth,  including  the  so-called  water-soluble 
B,  are  present,  the  animals  will  not  grow  to 
maturity  with  out  the  fat^soluble  A.  The 
work  of  Osborne  and  Mendel,  McOolltun  and 
asnociates,  Drummond,  Steenbock  and  asso- 
ciates, and  others  give  abundant  evidence  of 
this  fact.  All  investigators  are  not  in  accord, 
however,  that  a  positive  lack  of  the  fat-soluble 
A  is  the  direct  cause  of  the  eye  condition  in 
the  rat  which  McCollum^  designated  as 
xerophthalmia,  some  considering  this  disease 
to   be  primarily  infectious. 

Bulley*  has  recently  taken  the  most  definite 
stand  that  this  eye  condition  is  not  due  to  a 
dietary  deficiency  but  primarily  to  infection, 
resulting  from  poor  hygienic  surroundings 
and  uncleanliness.     She  based  her  conclusions 

1  Bead  ^bef ore  the  American  Chemical  Society, 
St.  LoaiB,  April,  1920. 

2  MeCk>llum,  E.  V.,  and  Slmmonds,  N.,  Jour.  Biol, 
Chem.,  1917,  XXXII.,  29. 

»  BiiUey,  E.  C,  Biochem,  Jour.,  1919,  XIII.,  103. 
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Bilver  proteiii  solution  failed  to  relieve  the 
condition.  However,  when  as  little  as  1  to  2 
per  cent  of  an  extract  containing  the  so- 
called  fat-solnble  A  vitamine  was  added  to 
the  ration,  the  eyes  were  speedily  cured 
and  the  rats  increased  in  weight,  indicating 
that  this  extract  was  a  specific  cure  for 
zerophthabnia. 

We  therefore  agree  with  McOollum,  that 
xerophthalmia  is  primarily  a  dietary  deficiency 
disease,  due  to  a  lack  of  the  fat-soluble  vita- 
mina  The  certainty  of  the  prevalence  of  the 
disease  depends  on  Ihe  high  purity  of  the 
essentials  that  enter  into  the  ration,  and  on 
the  length  of  time  of  feeding,  younger  ani- 
mals showing  the  symptoms  much  sooner 
than  older  ones. 

Acknowledgement  should  be  made  of  the 
assistance  rendered  by  Miss  Marguerite 
Sturtevant  in  carrying  on  this  project 

A.  D.  Ehmett 

BlOLOOIOAL  BlSKABOH  LaBORATOBT, 

Parke,  Davis  &  Company, 
DxTBOFF,  Mich. 


THB  AMERICAN   CHEMICAL  SOCIETY 

Thx  fifty-ninth  meeting  of  the  American  Chem- 
ieal  Society  was  held  at  St.  Louis,  Mo.,  Monday, 
April  12,  to  Priday,  April  16,  1920.  The  eooncil 
meeting  was  held  on  the  12th,  a  general  meeting  on 
the  Idth,  both  in  the  morning  and  in  the  after- 
noon, divisional  meetings  all  day  Wednesday  and 
on  Thursday  morning,  and  ezeursions  Thursday 
afternoon  and  Friday.  Full  details  of  the  meet- 
ing and  program  will  be  found  in  the  May  issue  of 
the  Journal  of  Induitrial  and  Bnginoering  Chem' 
iitry.  The  registration  was  slightly  over  one 
thousand,  eight  hundred  and  twenty-five  enjoying 
the  smoker. 

General  public  addresses  were  given  bj  Paul  W. 
Brown,  editor  and  publisher  of  <' America  at 
Work,''  on  ''The  Physical  Basis  for  the  Econom- 
ical Development  of  the  Mississippi  Valley,''  by 
Ghas.  H.  Herty  on  "Victory  and  its  Besponsibili- 
ties."  The  chief  public  address  was  given  in  the 
assembly  room  at  the  Central  High  School  on 
''Chemical  Warfare"  by  Colonel  Amos  A  Fries, 
director  of  the  Chemical  Warfare  Service. 

The  following  divisions  and  sections  met:  Agri- 
cultural and  Food,  Biological,  Industrial  Chemists 
and  Chemical  Engineers,  Organic,  Pharmaceutical, 


Physical  and  Inorganic,  Rubber  and  Wtfter,  Sew- 
age and  Sanitation  Divisions  and  the  Dye,  Leather 
and  Sugar  Secti<ms.  Further  details  of  their 
meetings  will  be  found  in  the  May  issue  of  the 
Journal  of  Induitridl  Chemittry. 

The  banquet,  held  on  Thursday  evening,  April 
15th,  filled  the  large  banquet  hall  of  the  Hotel 
Statler.  Excursions  to  Laclede  Cas  Works,  Mon- 
santo Chemical  Works,  East  St.  Louis  plant,  and 
Laclede-Christy  Clay  Products  plant,  automobile 
tour  for  ladies  to  parks.  Art  Museum,  Washington 
University,  Missouri  Botanical  Garden  and  tea  at 
Bevo  Mill  and  excursion  to  Standard  OU  Refinery, 
Wood  Biver,  HI.,  and  Illinois  Glass  Company,  Al- 
ton, lU.,  were  enjoyed  by  aU. 

A  general  business  meeting  was  held  on  Tues- 
day morning,  at  whi^  resolutions  on  the  death  of 
Professor  Alfred  Werner  were  read  by  Dr.  Cbas. 
H.  Herty.  Ernest  Solvay  was  unanimously  dectod 
an  honorary  member  of  the  society. 

Chablxs  L.  Parsons, 
S^fretary 

OBNBLAL  PBOGRAK 

Tue9day,  April  IS 
10  A.H. 

Address  of  welcome:  Hon.  Henbt  W.  Km., 
mayor  of  St.  Louis. 

Besponse:  Db.  W.  A  Nona,  president,  Ameri- 
can Chemical  Society. 

General  Addresses 

The  chemiota  industry  and  legislation:  Hon.  E, 
P.  CosnoAN,  tariff  commissioner. 

Victory  and  its  responsibilities:  Db.  Chas.  H. 
HiBTT,  editor.  Journal  Industrial  and  Engineer' 
ing  Chemistry. 

Oeneral  Meeting 

The  prediction  of  sohtbUUy:  J.  H.  Hildkbbakd. 

Selenium  omyMoride  a  neglected  inorgmUo  #ol- 
vent:  Viotob  Linhib.  Selenium  oxyddoride  Is  a 
liquid  whose  properties  have  hitherto  been  almost 
wholly  neglected.  The  raw  material,  selenimn,  is 
at  present  a  waste  by-product  from  the  electee- 
lytic  refining  of  copper.  Prom  the  crude  material 
selenium  oxychloride  can  <be  produced  at  a  very 
low  figure  and  by  the  most  simple  chemical  pro- 
cedure, the  actual  procedure  being  to  bring  In  con- 
tact selenium  dioxide  and  selenium  tetrachloride 
in  carbon  tetrachloride  solution.  Its  chemical 
properties  are  sudi  that  it  will  probably  prove  a 
valuable  reagent  to  the  chemist.    It  is  an  exeelleiit 
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solvent  for  many  of  tbe  inorganic  oxides  wMeh 
are  commonly  considered  to  be  yerj  refractory 
in  character.  Holybdennm  trioxidoi  for  example, 
can  be  readily  separated  from  the  oxide  of  tungs- 
ten. The  solution  of  molybdenum  trioxide  in 
selenium  oxychloride  shows  a  deep  indigo  blue 
color  when  exposed  to  bright  light,  the  solution 
again  becoming  colorless  when  placed  in  the  dark. 
The  reagent  is  an  excellent  solvent  for  unsatu- 
rated organic  si^tances.  The  unsaturated  hydro- 
cail>otts  and  aromatic  hydrocarbons  dissolve  readily 
in  the  solvent  while  the  paraffin  hydrocarbons  do 
not.  Bakelite,  redmanol,  the  waterproof  insoluble 
casein  glue  used  in  lurplane  construction,  pure  rub- 
ber, vulcanized  rubber,  asphalt  and  bitumen,  dis- 
solve with  ease.  The  bituminous  material  can  be 
dissolved  from  soft  coal,  leaving  a  carbonaceous 
residue.  The  vegetable  oils  mix  readily  with  the 
reagent  while  with  raw  linseed  oil  a  rubber-like 
mass  is  formed,  quite  similar  to  that  produced  by 
the  action  of  chloride  of  sulphur  on  certain  oils. 
The  chemical  behavior  of  the  reagent  is  quite  se- 
lective. Many  inorganic  oxides  are  completely  in- 
soluble in  it,  while  others  dissolve  with  ease,  ma- 
king possible  many  separations.  Metallic  sodium 
is  not  acted  on  by  the  reagent,  even  at  175^  C, 
while  with  metallic  potassium  a  violent  explosion 
takes  place. 

"  Studying  plant  ditiributUm  with  hydrogen  ion 
indicatori:  E.  T.  Whsrby. 

Adsorption  of  dUeoMds:  G.  H.  A.  Clowxs. 

The  okemioiA  resowreea  of  the  8t.  Louis  district: 
O.  H.  Pdcrcs. 

DIVISION   or  PBTSICAL  AND  INOBQANIO   CHIMI8TRT 

Wnu  D.  Harkins,  chairman 

H.  N.  Holmes,  secretary 

Wednesday  and  Thursday 

A  new  form  of  active  nitrogen:  Gxbald  L. 
WxNDT  and  A.  C.  Gbubb.  This  form  is  produced 
by  the  corona  disdiarge  at  20,000  volts  from  a  fine 
wire  through  pure  nitrogen  at  atmospheric  pres- 
sure. Under  most  favorable  circnmstanees  as  much 
as  four  per  cent,  of  the  nitrogen  is  transformed 
into  an  active  form  which  reacts  readily  with  hy- 
drogen to  form  ammonia;  with  oxygen  to  form 
oxides;  and  with  lithium,  sodiwn,  potassium,  mag- 
nesium, aluminium,  iron  and  sine  to  form  nitrides, 
and  with  sulfur  to  form  a  sulfide.  It  is  probably 
different  from  8trutt's  nitrogen  in  tiiat  the  latter 
gave  naither   ammonia   nor   oxides   of   nitrogen. 


Whether  it  is  atomic  or  an  ozone  form  has  not 
been  determined,  but  on  account  of  its  extreme  sta- 
bility the  latter  is  more  probable.  It  forms  very 
slowly  in  the  discharge  and  persists  for  hours 
afterwards,  unlike  the  ozone  forms  of  oxygen  and 
hydrogen.  It  has  a  distinct  odor  resembling 
formaldehyde. 

The  osone  form  of  hydrogen  at  atmospheric  pres* 
sures—the  formation  of  ammonia:  Gxbald  L. 
WxNDT,  A.  0.  Gbubb  and  Bobxbt  8.  Landauxb. 
The  ozone  form  of  hydrogen  has  now  been  x>'^ 
pared  by  three  methods — ^the  action  of  alpha  rays, 
in  the  vacuum  electrical  discharge,  and  in  the 
corona  at  atmospheric  pressure.  Attempts  to  pro- 
duce activation  by  means  of  Schumann  light 
failed.  The  ozone  hydrogen,  or  hyzone,  is  extremely 
unstable,  reverting  to  the  usual  inactive  form  in 
less  than  a  minute.  Figures  are  given  in  a  de- 
tailed study  of  the  formation  of  ammonia  from 
the  hyzone  and  nitrogen,  activated  nitrogen  and 
ordinary  hydrogen,  active  nitrogen  and  hyzone,  and 
mixtures  of  the  two  plain  gases  activated  together 
and  reacting  in  the  corona. 

New  determination  of  the  absolute  value  of  the 
radium:  uranium  ratio:  8.  0.  Lind  and  L.  D.  BoB- 

XBTS. 

A  general  theory  of  chemical  reactivity,  calcu' 
lotions  of  reaction  velocities,  equilibrium  constants 
and  vapor  pressures:  8.  Dushhan  and  Ibvino 
Langmuib. 

The  direct  combination  of  nitrogen  and  chlorine: 
W.  A.  NoYxs  and  Gxobqx  H.  Colxman. 

The  causes  and  prevention  of  after-corrosion  on 
the  bores  of  prearms:  Wilbxbt  J.  Huir. 

The  binary  system,  Ahermanite'gehlenite  {Ume, 
magnesia,  akmina,  siHca) :  J.  B.  Fxbguson  and  A. 

F.  BUU>IMOTON. 

The  system  Fefig-SOg-Hfi :  E.  Pobnjak  and  H. 
E.  MxBwm.  This  paper  treats  the  general  equilib- 
rium relations  in  this  system  from  50^  to  200*  and 
comprises  the  determination  of  tiie  compositions 
and  properties  of  the  solid  phases,  as  well  as  the 
compositions  of  the  solutions  in  equilibrium  with 
the  various  solid  and  vapor  phases  witiiin  the  above 
temperature  range. 

The  ionisation  of  strong  electrolytes:  Jahxs 

KXNDALL. 

Changes  in  the  analytical  ratios  of  sugars  duT' 
ing  refining:  A.  F.  Blakx.  The  clerget  sucrose 
value  for  sugars,  as  pointed  out  by  Browne  at  the 
Cleveland  meeting,  normally  exceeds  the  polariza- 
tion by  about  one  third  the  percentage  of  invert. 
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This  is  true  of  raw  sugars  as  shown  by  numerous 
analyses,  but  in  the  products  of  a  refinery,  soft 
sugars  and  syrup,  the  value  of  the  ratio  8P/I  is 
very  low.  Analyses  of  sugars  at  all  intermediary 
stages  of  refining  are  given,  in  order  to  determine 
where  the  changes  takes  place.  It  is  concluded 
that  some  change  takes  place  during  defecation  and 
filtration  of  low  test  material  and  in  the  handling 
of  the  muds  and  scums,  but  that  by  all  means  the 
principal  cause  of  the  reduction  of  the  value  of 
this  ratio  is  boneblack  filtration.  The  factor  is 
strongly  negative  for  the  first  material  coming  off 
the  boneblack,  but  increases  in  following  portions 
until  in  the  last  portions  it  is  about  equal  or 
slightly  exceeds  material  going  on.  The  average 
of  all  material  going  on  is  much  higher  than  the 
average  coming  off.  Since  boneblack  absorbs  in- 
vert from  first  material  and  gives  it  up  to  later 
material  it  is  supposed  that  by  selective  action  it 
might  absorb  more  levulose  than  dextrose.  This 
is  proved  by  tests  on  invert  sugar.  A  high  value 
of  the  ratio  in  refined  products  indicates  inversion 
during  refining.  Losses  of  sucrose  figured  upon 
clerget  values  exceed  those  figured  on  polarization. 

Heats  of  vaporiaation:  J.  H.  Mathxws. 

Vapor  pressure  of  lithium  nitrate-ammonia  sys- 
tem: R.  O.  E.  Davis,  L.  B.  Olhstkad  and  F.  O. 
LuNDSTRUM.  A  number  of  substances  known  to  be 
soluble  in  liquid  ammonia  were  subjected  to  the 
action  of  a  stream  of  dry  ammonia  gas,  and  sev- 
eral were  found  to  liquefy  and  form  a  solution. 
This  property  is  well  known  for  ammonium  nitrate 
and  ammonium  thiocyanate,  but  has  not  been  here- 
tofore reported  for  several  here  recorded.  Lithium 
nitrate  is  one  of  these.  The  vapor  pressure  of  so- 
lutions of  different  concentrations  of  ammonia, 
lithium  nitrate  and  water  were  determined.  As  the 
solution  is  non-corrosive  to  iron  and  has  a  low  vapor 
pressure  around  zero  and  over  an  atmosphere  at 
about  thirty-five  degrees,  it  is  suggested  that  it 
may  be  utilized  for  absorption  of  ammonia  from 
a  mixture  of  gases  and  the  subsequent  recovery  of 
the  pure  ammonia. 

Vapor  pressure  of  ammonia-calciwn  nitrate  sys- 
tem: B.  O.  E.  Davis,  L.  B.  Olicstsad  and  F.  O. 
LuNDSTEUH.  Calcium  nitrate  forms  a  solution 
with  ammonia  similar  to  that  formed  by  lithium 
nitrate.  The  vapor  pressure  is  somewhat  lower  and 
the  ammonia  absorbed  is  not  quite  so  great.  This 
solution  is  also  non-corrosive,  but  becomes  corrosive 
as  carbon  dioxide  is  dissolved  in  it. 

Magnetic  properties  of  dilute  solutions  of  certain 
metaUio  oxides  in  silicate  glasses:  B.  B.  Sosman 
and  H.  8.  Boberts. 


Pressure  measurements  of  corrosive  gases.  The 
vapor  pressure  of  nitrogen  pentoxide:  Fabrinoton 
Danixls  and  Abthub  C.  Bright.  A  new  all-glass 
manometer  is  described  in  which  a  platinized  glass 
diaphragm  is  arranged  to  close  an  electrical  indi- 
cating circuit.  A  measured  air  pressure  is  thus 
balanced  against  the  unknown  pressure  without  the 
aid  of  optical  systems.  A  convenient  method  for 
preparing  pure  nitrogen  pentoxide  is  given.  De- 
terminations of  the  vapor  pressure  of  nitrogen  pen- 
toxide up  to  an  atmosphere  are  presented.  They 
were  obtained  by  a  static  method  in  which  correc- 
tions were  made  for  the  decomposition  occurring 
in  the  gaseous  phase. 

The  formation  of  osone  and  nitric  acid  from  a^r 
in  the  high  frequency  corona:  F.  O.  Andbuoo. 

Electrometric  titration  of  iodides  and  a  practical 
potentiometer  for  such  work:  W.  8.  Hinbbixson. 
Hydrogen  iodide  is  titrated  in  2-normal  sulfuric 
acid  with  standard  permanganate.  Sharp  end 
points  are  obtained  and  the  method  seems  accurate. 
Other  oxidizing  substances  and  also  interfering 
substances  are  discussed,  and  further  work  is  in 
progress.  The  potentiometer  is  a  long  tube-form 
rheostat,  contact  wound  with  oxidized  resistance 
wire.  The  beam  carrying  the  slide  contact  is  grad- 
uated in  millimeters;  the  instrument  has  been  cali- 
brated, and  measurements  with  it  and  with  a  stand- 
ard pot^itiometer  show  practically  identical  re- 
sults. 

The  existence  of  the  nucleus  of  the  meta-hy- 
drogen,  the  possible  presence  of  meta-hydrogen  in 
hydrogen,  and  the  evidence  which  indicates  that  the 
elements  magnesium,  silicon,  nickel,  copper,  Bine, 
and  other  elements  of  the  atomic  numbers  from  $8 
to  80  (mercury),  are  mixtures.  The  function  of 
binding  and  cementing  electrons:  William  D. 
Harkins. 

Welding  thermo-couples  in  the  electric  are: 
James  C.  MoCullouoh.  Base  metal  thermo- 
couples may  be  welded  in  a  15  ampere  electric  are 
providing  oxidation  of  the  wires  is  prevented  by 
directing  a  stream  of  illuminating  gas  against  the 
arc. 

The  solubility  of  helium:  Hamilton  P.  Cady, 
Howard  MoKii  Elsby,  Emily  V.  Bxrgkr.  The 
authors  found  the  absorption  coefficient  of  helium 
to  decrease  steadily  with  rising  temperature  from 
0.00938  at  2*  to  0.00836  at  30**.  The  only  previ- 
ous series  of  measurements  was  made  by  Es- 
treicher,  who  found  a  minimum  at  30^,  but  An- 
thropoff  showed  that  Estreicher  had  omitted  a  cor- 
rection which  changed  his  solubility  nearly    100 
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per  cent,  in  some  eases,  and  shifted  the  minimom 
to  10**.  The  authors  find  no  evidenee  of  a  mini- 
mom  at  10^  and  that  Estreicher  's  results  are  about 
65  per  cent,  too  high  and  the  recaJcnlated  ones 
from  16  to  93  per  cent,  too  high. 

Washing  in  hard  water  in  the  presence  of  ooU 
loiddl  organic  hydrosols:  I.  N.  Kuoilhass. 

Mineral  oUsoap  jellies  a$  a  foundation  for 
greasee:  Habry  N.  Holmes. 

A  photometric  method  for  the  study  of  coUoids 
and  some  applications  to  gelatine:  8.  E.  Shkppabd 
and  Fkliz  A.  Elliott. 

Protoplasm  and  fuller's  earth:  Q.  H.  A.  Olowks. 

On  coUoidal  absorption:  the  heterogeneous  equi- 
librium between  colloids  and  ions:  A.  MuT- 
SCHSLLER.  The  subject  matter  of  the  paper  con- 
sists of  two  parts;  the  first  is  experimental  and 
the  second  part  is  theoretical.  The  experimental 
data  ^ven  are  those  of  changes  caused  by  the 
addition  of  zinc  sulphate  in  increasing  concentra- 
tions to  uniform  solutions  of  gelatine.  The  ex- 
periments performed  are  on  (1)  The  migration  ve- 
locities of  the  ions;  (2)  the  changes  of  the  con- 
centrations of  the  anions  and  cations;  (3)  the 
velocity  of  motion  of  colloidal  particles;  (4)  the 
surface  tension  of  the  solutions;  (5)  the  viscosity 
of  the  solutions;  (6)  the  swelling  of  gelatine. 
The  conclusions  from  these  experiments  are  com- 
pared with  the  process  of  ion  adsorption  by  oil 
drops  as  studied  by  Millikan  and  from  the  kinetic 
theory  and  Einstein  equation,  adsorption  equa- 
tions of  the  type  generally  employed  (H.  Freund- 
lich  &  C.  G.  Schmidt)  are  derived.  Various  types 
of  adsorption  and  the  general  properties  of  col- 
loids are  reviewed  as  expressed  by  the  equations 
derived.  (1)  Swelling,  (2)  Hofmeister  series,  (3) 
Valency  rule,  (4)  the  exponent,  (5)  the  constant 
and  temperature  coefficient. 

A  new  form  of  hydrogen  electrode  apparatus: 
Felix  A.  Eluott  and  3.  F.  Agbek. 

Preliminary  note  on  the  use  of  the  hydrogen 
'electrode  for  measuring  the  separate  ionization  con- 
stants of  poly  adds  and  bases;  specifically  tartaric 
acid:  Felix  A.  Elliott  and  S.  F.  Acres. 

The  use  of  the  hydrogen  electrode  in  measuring 
the  ionisation  of  acid  salts:  Felix  A.  Elliott  and 

8.  F.  ACBBB. 

A  surface  condensation  error  in  certain  measure- 
ments of  vapor  pressure  by  the  gas  current  satu- 
ration method:  At. an  W.  C.  Menzies.  The  con- 
densation of  saturated  water  vapor  on  the  surface 


of  not  too  drastically  steamed  and  washed  glass- 
wool,  and  also  asbestos,  was  investigated  under 
conditions  arranged  to  parallel  as  closely  as  pos- 
sible those  that  have  obtained  in  the  cfae  of  many 
published  investigations  in  which  the  gas  current 
saturation  method  was  employed.  The  results  indi- 
cate that  certain  annoying  irregularities,  which, 
indeed,  appear  to  have  led  some  investigators  to 
abandon  their  work  by  this  method,  become  com- 
pletely explicable  if  the  importance  of  this  ne- 
glected source  of  error  is  fully  realized. 

The  explanation  of  the  Tammann-8chott1cy-Par- 
tington  anomaly:  Alan  W.  0.  MsNznss.  Tam- 
mann  found  values,  by  the  gas  current  saturation 
method,  for  the  dissociation  pressure  of  salt  hy- 
drates from  2  to  5  per  cent,  higher  than  Frowein 
had  found  by  the  tensimetric  method.  Partington 
by  new  measurements  confirmed  Tammann's  anom- 
alous results,  in  harmony  with  Schottky's  finding 
that  the  initial  readings  in  tensimetric  measure- 
ments are  higher  than  the  equilibrium  readings. 
Explanations  of  the  anomaly  by  Tammann,  Nernst, 
Campbell,  Partington  and  Brereton  Baker  are  dis- 
cussed. Mindful  of  notorious  precedent  in  the  case 
of  Charles  11.  and  the  Boyal  Society  of  London, 
the  author  re-examined  the  facts  experimentally, 
and  found  that  the  real  facts  exhibit  no  anomaly. 

A  differential  thermometer:  Alan  W.  C. 
Menzies. 

The  crystallisation  of  glass:  a  surface  phenom- 
enon. The  repair  of  crystdHised  glass  apparatus: 
Albert  F.  O.  Gsrmann. 

The  separatuyn  of  the  element  chlorine  into 
chlorine  and  meta-chlorine :  William  D.  Habkins 
and  C.  E.  Broeker. 

A  force,  apparently  due  to  mass,  acting  on  an 
electron,  and  the  non-identity  of  isotopes  in  spectra 
and  other  properties:  William  D.  Harkins  and 
Lester  Aronbero. 

A  study  of  the  system  ammonia,  magnesium,  mer- 
cury: Albert  G.  Loomis. 

The  influence  of  pressure  on  the  electrolytic  con- 
duction of  aqueous  solutions:  Ralph  E.  Hall. 

A  new  form  of  portable  standard  ceU:  C.  J. 

ROTTMANN. 

Hydrous  oxides:  II.  Hydrous  aluminum  oxide: 
Harry  B.  Weiser. 

Factors  determining  the  degree  of  reversibility 
of  precipitation  of  coUoid(U  hydrous  oxides: 
Harry  B.  Weiser. 
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8pafU<me<m$  evaporation:  Habet  B.  Wnsift  and 

EVXBBTT  E.  POBTBB. 

Negative  emrfaoe  energy:  Whluh  D.  Haikins 
and  Y.  C.  Chxno. 

The  formation  of  afnmonia  from  nitrogen  and 
hydrogen  in  the  corona:  Willum  D.  Haixins  and 

A.  MOBTOK. 

The  eleotrioai  conductivity  of  dilute  aqueoue  eo^ 
lutiona  of  the  dSkali  hydrocHde*:  Mxblb  Randall 
and  C.  C.  Boalions. 

The  partial  moUd  volume  of  the  conetituents  in 
eoMione  of  eieotrolytee:  Mxblb  Randall. 

A  revision  of  the  atomic  ufeight  of  antimony. 
Preliminary  report:  H.  H.  Willabd  and  R.  K.  Mc- 
Alpinx. 

A  eeparation  and  volumetric  determination  of  oo- 
hdtt:  H.  H.  Willabd  and  Dobothy  Hall. 

A  new  form  of  filtering  crucible:  H.  H.  Willabd. 

Notee  on  the  determination  of  chromium  as 
chromic  oxide:  Wm.  H.  Blanohabd. 

The  preparation  of  coUoidal  selenium:  Viotob  £. 

LXVINX. 

A  theory  of  catalytic  action:  Ohas.  W.  Cuno. 

Badiation  and  chemical  reactivity:  Ebio  K. 
Bidbal.  The  radiation  theorj  of  chemical  phjgi- 
eal  action  as  developed  by  Trausy  Marcelin  Price 
and  more  recentlj  bj  He  Lewis,  Bemooilli  and 
Perrin,  in  tiie  light  of  the  Ratherf  oxd  Bohr  atomic 
stractnre  offers  a  tangible  interpretation  for  ^e 
mechanism  of  chemical  and  physical  change;  cal- 
culation from  radiation  data  leads  to  zcsolts  for 
the  latent  heats  of  evaporaiion;  ^ectrode  poten- 
tials and  heats  of  reaction  of  varioBS  elements  and 
compounds  in  close  agreement  with  ejqperimental 
results.  Cataljrtic  action  on  tiie  radiation  theory 
admits  of  various  interpretations  as  to  the  possible 
modes  of  mechanism;  these  are  briefly  described 
and  answered. 

Quantitative  measurement  of  fluorescence:  L.  J. 
Bbsha.  The  radiation  from  a  mercury  arc  in 
quarts  tube,  separated  from  most  of.  the  visible 
rays  by  a  glass  screen  of  the  '^UvioP'  type,  is  al- 
lowed to  fall  upon  solutions  contained  in  the  cups 
of  the  Kober  nephelometer.  Fluorescent  sub- 
stances emit  light  whieh  may  be  compared  in  the 
eye  piece  as  in  nephelometry.  Solutions  contain- 
ing one  half  to  two  parts  of  quinine  sulphate  per 
million  in  normal  sulphuric  acid  yield  readily  com- 
parable results  which  are  almost  if  not  quite  di- 
rectly proportional  to  the  concentrations.  Appli- 
cations as  an  analytical  procedure  are  suggested. 
The  work  is  being  continued. 


Some  applications  of  sodium  perotpide  in  an- 
alytical chemistry:  W.  M.  Btbbkbbbo.  Some  ap- 
plications  of  sodium  peroxide  to  analytical  proc^ 
esses  in  particolar  fusions  of  lead  and  tine  ores  in 
iron  crucibleB  have  been  studied.  The  decomposi- 
tion is  very  rapid  and  complete  in  every  ease. 
When  the  usual  proportion  of  sodium  peroxide  to 
ore  (5  to  8  times  the  weight  of  the  ore)  has  been 
used.  If  smaller  amounts  of  the  peroxide  be  taken 
the  reaction  in  case  of  sulphide  ores  is  rather  vio* 
lent  The  results  in  case  of  lead  ores  were  unif  onn 
but  low  unless  the  standard  solution  has  been 
standardised  against  a  standard  ore  run  by  the  fu- 
sion method.  The  procedure  consisted  in  fusion  one 
half  gram  ore  in  an  iron  crucible  with  about  3  to 
4  grams  of  sodium  peroxide,  dissolving  the  melt  in 
water,  adding  0.7  gram  oxalic  acid  to  reduce  the 
lead  peroxide.  The  solution  was  acidified  with 
sulfAuric  acid  boiled,  cooled,  lead  sulphate  filtered 
and  washed  with  5  per  cent,  sulphuric  acid.  The 
impure  lead  sulphate  was  dissolved  in  ammonium 
chloride,  or  ammonium  chloride-sodium  acetate  mix- 
ture, heated  to  boiling  and  titrated  wiA  ammonium 
molybdate.  In  the  case  of  sine  ores  the  peroxide 
fusion  was  dissolved  in  ammoniacal  ammonium 
chloride  solution  heated  to  boiling,  filtered  and 
washed  with  hot  ammonium  chloride  solution, 
acidified  with  hydrochloric  acid,  heated  to  boiling 
and  titrated  with  potassium  ferrocyanide,  after 
the  addition  of  50  c.c.  of  hydrogen  sulphide  water. 
Here  also  good  results  have  been  obtained  if  the 
solution  has  been  standardised  against  the  stand- 
ard sine  ore  D,  or  against  zinc  oxide,  both  fused 
and  treated  in  the  way  described. 

Chablxs  L.  Pabsons, 
Secretary 
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C«nidl  Umrertity  Medical  Coflege 

1st  Avenue  and  28th  StiW 
NEW  YORK,  N.  Y. 

ADMISSION  to  the  ftnt  JMT  daat  wlU  be  lixnited 
to  aeTonty-fiTe  ttodents  in  the  New  York  and  lihao* 
IMTisioiis  combined.  Sabeeqnent  admigirioni  to  any 
de«  wiU  be  made  only  if  the  number  falls  below  aixty, 
whan  atodenta  from  other  Inatitntiona  may  be  aooepted, 
prorided  they  fill  all  of  onr  reqniiementa. 

The  number  of  atodenta  In  thii  €k>]]ege  haying  been 
limited,  that  ita  adrantagea  may  be  eqnaliied  to  all 
parte  of  the  State  and  coontry,  not  more  than  fire 
stndenta  firom  any  one  oollege  will  be  admitted  to  the 
(list  year  olaas.  Oradnatea  of  approved  oollegea  are 
eligible. 

INSTRUCTION  beglna  on  September  27th,  1920. 

Laboratory  methoda  are  emphaaiaed  throog^oat  the 
eooTse  and  amall  aectlona  fMiUtate  penonal  contact 
between  the  atodenta  and  inatmetor.  Clinical  inatmo- 
Uon  la  given  in  the  BeHeme,  New  Yorik  Nursery  and 
Ghfld'a,  Memorial,  Manhattan  State  and  WiUaid  Parker 
Hospitala. 

The  tuition  fee  la  1250.00  per  annum. 

AppUcatlona  for  admission  to  the  first  year  should 
be  xeoeiTed  not  later  than  July  flist.  A  catalogue  and 
applieation  blanks  may  be  obtained  by  addrsasing  the 


Addreaa 
THE  DEAN,  4n  lat  Ave.,  New  York,  N.  Y. 


Washington  University 

School  of  Medicine 

REQUIREMENTS  FOR  ADMISSION 

Candidates  for  entrsneeaie  required  to  have  sem^stad  Ml  . 
iBaat  two  fttn  years  of  coUsge  work  wiiloh  must  inchide  JtaiMilw 

French  or  iMnnan,   aod  lusimcuon  with  lat>oraiury  ^vrk,  in 
Phyaics,  Chemiatry  and  Biology. 

INSTRUCTION 

Instruction  bevins  on  the  last  Thursday  in  September  and 
enda  on  the  aeoond  Thursday  in  June,  qinlcal  InstiueUon  la 
given  in  the  Bamea  Hoapital  and  the  St  Louis  GhlkLren'a  Hoa- 
pital,affiUated  with  the  medical  school  the  St.  Louis  City  Hoa- 
pital, and  in  the  Waahington  Unlfersity  Dispensary. 

COURSES  LEADING  TO  ACADEMIC 
DEGREES 

Students  who  have  taken  their  nrsmedical  work  in  Wash- 
ington UniTerslty,  are  eligible  for  tne  deoee  of  B.8.  upon  ttia 
oompietion  of  the  first  two  years  of  medical  work. 

Students  in  Washington  Unifersity  may  pursue  study  io 
the  fundamental  mediearsoienees  leading  to  the  degree  of  A.1L 
andPh.D. 

TUITION 

The  tuition  Use  for  undeigraduate  medloal  atndantala|900 
per  annum.    Women  are  admitted. 

The  catalogue  of  the  Medical  School  and  other  Infbnnatioe 
may  be  obtained  by  applleatioci  to  the  Dean. 

EMiid  Atibm  aii4  KngiUfkway  St 


Uairmity  CoUegt  of  MedioM 

EMrmamm  Two  years  of  a  reoogniasd  oourse  in  arts 

■^*^*^^       or  ln_  mmoB  in  •  seidaiend  eoOege  or 


School  of  Soiflooab 

Phftfea,  dfaaojAMty. . ,. 

or  Qermaa.    8U  a&d  sassn  yeai^  eoasb' 


■  ^rvwiiwv    niafteSa    the 


TkaThMYMT  leipatsmatlsaad  eUalaal  and  ladaiqtadto 

^'  •'•^         iQ  fliMnirrir  and  to  thanDSOlMa 
year  As  ■ri||niallo  aoosfta  la 
Bufery  aaa  OhalalBlaa  aia  ( 


TteFMrHi    to 

VMreMTM    teS 


BtedanlanaBd  .^ . 

iitnailsn  aStta  MboiiiMT 


#Me  Ife0i  fii  a  aufleiant  nnmosr  of  i^piiaBMk 


die  SeereUry  of  the  ColWt^t 
a07  Ona^m  Str^t  SYRACUSE.  N.  Y. 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

{M9imbliMh0d  in  x8S4} 

APMWMONi  An  atadenta  entering  tlieFrethmtii 
ClftM  will  be  required  to  present  credits  for  two 
yesrs  of  college  woric,  wbidi  mutt  Indiide 
Chemistry  (General  and  Organic),  Phyalciaad 
Biology,  with  their  laboratoriea,  and  at  leait 
one  year  in  Bnglith  and  one  year  in  a  modam 
foreign  language* 

COMBINBD  COUBSBS:  Premedicalooantof  two 
years  ia  offered  in  the  College  ol  Aita  and 
Sdencca,  which  i>roTidei  for  qrttcaiatie  work 
leading  to  the  B.8.  dmee  at  the  end  ol  tlia 
•econd  year  in  the  medical  oonrte. 


8dio61  of  Pharmacy,  School  of  Dentiatry  mbd 
Oiadnate  Sdiool  of  Medidnaalao* 

Women  mdmiited  io  mil  Scboolm  of  tho 
College  otMedieine 

For  bnlledna  and  all  other  information,  addreaa 

Tulane  College  of  Medicine 

p.  O.  BoE  770 
New  Orleans,  La, 
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University  of  Gecurgia 


»IGAL  DBPARTMENT 
Asfostet  G^orgU 

ENTRANCE  REQUIREMENTS 

ThM  mooinfiil  eompletkm  of  at  least  two  jMia  of  wofk 
iiiBtodinf  Bniliih,  Fbyiiot,  ClMniiitnr,  and  Blolocr  In 
an  apptovod  ooUtga.    Tblf  In  addition  to  four  jaan  of 

INSTRUCTION 

Tha  ooufM  of  Initniotion  oeoapka  font  yeaia,  begfai- 
nkil  thaieoond  week  In  September  and  endlns  the  flnt 
week  In  June.  The  fint  two  sreaH  are  devoted  to  the 
fundamental  eoienoes.  and  the  third  and  fourth  to 
ptaotieal  oUnle  Instruction  In  medleine  and  eursHy. 
All  the  ofganlaed  medkal  and  eurgloal  eharitieB  of  the 
city  of  Augusta  and  Riehmond  Countj,  Including  the 
hospitals,  are  undet  the  entire  control  of  the  Board  of 
T^rustees  of  the  University.  This  agreement  aflbids  a 
large  number  and  variety  of  patients  which  are  used  in 
the  ellnieal  teaching.  Bepeoial  emphasis  is  laid  upon 
pcaetteslwofk  both  In  the  labgcatofy  and  elinical  de- 
partments 

TUITION 

The  charge  fct  tuition  Is  $1504)0  a  yesr  eaoept  lot 
Mgidentsof  the  SUte  of  Qeofgia,  to  whom  tuition  ii 
For  f urtfisr  infoimalioa  and 


AUGUVTA*  ^»»91^fA 


School  of  Hygiene 
PubKc  Health 


OF 

The  Johns  Hopkins  University 

The  third  Mfsioik  opens  September  S8,  IMOl  Oppeiimiitiae 
fer  inttmotion  and  inTretintlon  will  be  offiuvd  in  Pnblie 
Health  Admlniftnition,  Epiaemiologj.  Bacteriologr,  Immim- 
olocy  and  SerolcMnr,  Medical  Zooloffj.  Biometry  and  Vital  8t»- 
tiftios.  Baoitanr  fiuineeriiif,  PhjAoiogf  aa  applied  to  hygieiM^ 
inolnding  the  prindplea  of  Industrial  and  educational  htgiene. 
Ghemistrr  aa  applied  to  hrgleneu  Inclndlng  the  analysis  or 
foods  and  the  prineiples  of  nutrition,  Sociia  and  liental  Hy- 
giene, ete.  The  courses  in  these  subjeets  are  organised  upon  a 
trimestral  basis,  and  stadenU  may  enter  the  School  aa  candi- 
dates for  a  degree,  or  as  special  students,  at  the  beginning  of 
any  trimester.  Hea  and  women  students  areadmitted  on  tlM 
same  terms. 

Courses  are  arranged  leading  to  the  degree  of  Doctor  of 
Public  Health,  Doctor  of  Science  in  Hygiene  and  Bachelor  of 
Science  in  Uyslene,  The  details  in  regard  to  the  requirements 
for  matriculauoD  in  these  courses  are  described  in  the  catalogue 
of  the  School,  which  will  be  forwarded  upon  applicatioa. 

A  Oertifleate  in  PubUc  Health  may  he  awarded  to  qnaUlied 
peiBons  after  one  year  of  resident  study. 

An  intenslTe  oourM,  oomprising  conferences^  demonstn^ 
tlons  and  laboratory  work  and  desigBed  to  meet  the  needs  of 
Public  Health  OtBcers,  wlllbe  given  from  NoTember  1  to  Da- 
eemberll,  1990— Fee|60.00b 

For  fhrther  Infonnatlon  address  the 

Director  of  the  Sdiool  of  Hygiene  and 
Public  He«Id^  Jolms  Hoplmu  Unifcraij 

310-312  Wert  MeaMsat  St  BALTOMttE*  m 


Northwestern  U niversity 
Medical  School 

Bitueted  in  Chioeco  in  doee  i^rcnimftr  to  impottent 
Hoipitale  with  an  abundance  of  oUnieal  maleriaL 

Admieeion  Refviremeste — ^Two  years  of  CoOege  credit 
including' Ja  satiefaotory  coiine  in  Fhyaica,  C3ieini0tiy» 
.  Biology  or  Zoology,  and  I^ench  or  Gennan. 

Gooree  of  Study— 4eading  to  the  degree  of  Doctor  of 
Medidne— Four  years  in  the  Medical  School  and  a 
fifth  jrear  either  as  Interne  in  an  approved  hospital 
or  devoted  to  research  in  some  bianch  Of  Medioal 
Scienoe- 

Graduate  Inetnictio&— in  courses  leading  to  t)ie  (degree 
of  Master  of  Arts  or  Doctor  of  Philosophy. 

Research  Foundation — ^The  James  A.  Patten  Endow* 
ment  for  Bedeareh  affordi  unusOal  opportunities  for 
advanced  students  of  Medical  Science  to  pursue 
q>ecial  investigations. 

Research  FeUowshipe — Four  fellowahips  of  the  value 
of  $500  each  are  awarded  annually  to  promote 
scholarly  research. 


IWarina  Biological  LaboratonT 

WOODS  HOLK«  MASS. 

Blologloal  Material 

ZoolofT.    Pressnrsd  mstsrlsl  of  all  types  of  snfmsls  fhr ' 
rorksaali 


for  the  I 

Stsges  of  sonM  InTortsbrsiss,  flihce  0^' 

slndinf  AssBthtas^  Amis  and  Lepidosteus),  AmphtUs,  mad ' 


Tuition  Pees — ^The  tuition  fee  for  undergraduate  stn* 
dents  is  $180.00  a  year. 

For  inf onnation  address 

C.  W.  PATTERSOR,  Registrar 

M^M  Soiitli  Ommrbfm  Stra«t     Clileafo»  Ulliiela 


S.    Botany*    risseifsd  material  of  Algae,  Fungi,  LlTsr- 

worik,  Mossss,  F^nis  andBeed  PUnta. 
4.    Mioroaoopo  aildaa  In  Baeteriology,  Dotany  and  Zoology.  ^ 
g.    Ur* HbtoHsa*  Qcnuinatfoii  Studies,  and  Natural  Hi*-' 

iory  Qnmps.    Catalogues  ftunlshed  on  applioation  to 

QKQRQK  M«  QRAYp  Ourator 
Woodfl  Hole,  mmm: 


MERCURY 

C.  p.  and  redistilled  in  any 
quantity 


THE  CHEMICAL  PRODUCTS  CO. 

2715  St.  Clair  Ave..  N.  E. 

CLEVELAND,  OHIO 
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POINTS  OF  MERIT 
Binocnlar  vision. 

Perfect  accommodation  to  any  interpupillarj  distance. 
Adjustment  for  any  difference  in  refraction  between 

the  eyes. 
Complete  elimination  of  eye  strain. 
Improved  quality  of  image. 
Parallel  eyepiece^. 
The  possibility  of  using  any  favored  objective  from 

the  lowest  power  to  the  highest  oil  immersion. 
No  reduction  m  numerical  aperture. 

Write  for  Pamphlet  No.  O-toos 

y^LPTZ-CWALITYX      yEAJEXT7C\     y^LCITZ'QUAUTvX 

V^j^SG^*^  VNEvy'^i^SMC/  WgS£sggW 

60  East  IO«St 


1. 
2. 
3. 

4. 
5. 
6. 
7. 
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Leitz  Microscopes  are  the  Standard  of  the  World 

LEITZ  "MONOBJECTIVE 
BINOCULAB"  MIGROSGOPE 

— ^The  Modem  Besearch  Type — 

This  model  priginaUs  with  Leitz  and  was  successfully 
introduced  ia  1913.  Other  firms  have  copied  this  model 
but  the  individual  design,  superior  workmanship  and 
efficiency  of  the  Leitz  pattern  will  fully  protect  the  pres- 
tige for  the  original  t3rpe. 


In  Stock  for  Immediate  Delivery 

IMPORTED 

ABBE  REFRACTOMETERS 
BUTTER  REFRACTOMETERS 
DIPPING  REFRACTOMETERS 
PULFRICH  REFRACTOMETERS 

Also  MICROSCOPES  complete  with  POLARIZERS  and  ANALYZERS 

Prices  u^n  request 

PA12  COMPANY 

I«a1]{oratory  Apparatus  and  Chemicals 

90-94  Maiden  1-ane  NE'W  YORK  CITY 
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FRCAS= 


Freas  Standard 

in  Constant  Temperature 

Ovens,  Incubators,  Water  ^ 
Baths,  etc. 


Absolutely  automatic,  they  are  DEPEND- 
ABLE FOR  LONG  CONTINUOUS  UN- 
ATTENDED OPERATION. 

Freas  Small  Sensitive  Water  Thermostat 
Sensitive  to  i/ioo°C. 

Designed  for  bacteriological  and  phyrical- 
Chemical  work. 

Write  for  descriptive  literature 
For  sale  by  aU  Labontoiy  A^paiatiu  Dealers 

The  Tkermo  Electric  Instrument  Co. 

8  Jackson  Street  NEWARK,  N.  J. 
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APPARATU«= 


COMPTON 

QUADRANT 

ELECTROMETER 

PROBABLY  THE  MOST 
SCNSITIVC  CLCCTRO- 
STATIC  INSTRUMENT 
AVAILABLE 

Ask  far  Catalog  16 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRiC  AND   ELECTRICAL 
PRECISION   INSTRUMENTS 

686-640  EAST  STATE  STREET 
TRENTON.  N.  J. 


CMitral  BiMtrietl  Sjw^%m  of  Compton  Moctfomttar 
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Type  T.  R.  Single  Tube  Rheostat 


No  Laboratory  Equipment  it  complete  withoat  tome  variable  resittancet.  To  maintain  tbe 
hifh  ttandard  of  yonr  outfit  wo  tnggett  the  addition  of  tome 

^^Becbro''  Sliding  Contact  Rheostats 

(Tubular  and  Stone  Types) 

Thonsandt  of  these  rheoatata  hare  been  manufactured  and  told  by  nt  (the  original  American 
MaanfactnrerB)  to  moat  all  Universitiet,  Colleges,  Technical  Schools  and  Industrial  Concerns  and 
ftaye  always  giren  entire  satisfaction. 

Write  for  Bulletin  C-n 

D  17  ^  If"      D  D  i^  QL        364042  North  Second  Street 
JDILV^I^     DJK.V/0.  PhUadelphia,  Pau 


The  Silverman  Illuminator 

A  new  aye  for  the  miorosoope 

Ofen  important  advantages  for  practically  every  application  of  the  Microecope 

•—It  shofwa  fogm  detail 

6— A  claarar  and  better  defmed  picture  is  preaenled  to  tKe  eye  and  the  camera. 

e    Several  novd  methods  of  Ulununadon  c^n  be  produced. 

d — It  t&ve«  very  mucli  v&lu&ble  bme, 

^—At  prevents  eye  atrain,  eye  f&tiTue,  and  brain  fag. 

/ — Ucr&n  be  lowered  into  deep,  koTlow  places. 

f — It  Bivee  excelloQt  results  for  very  low  power  work  as  well  as  higher  roagnin- 

caticsnSf  alfio  in  oil  immersion  work. 
h — It  can  be  used  with  any  Microscope,  ordinary  or  bin  scalar  • 

A  fma!I  circular  tube  lamp 
fUrrioundA  the  objective  and  fur« 
ttishca  a  disused  and  uniform  lU 
lumtnation  directly  where  il  is 
needed.  The  Silveiman  Illumi* 
aator  martcB 

k  Great  Advance  \n 
Microscope  lilumination 

P«p  eale  by  all  the  better  d*Al«r« 


Ludwig  Hommel  &  Co. 

530-534  Fernando  St.  PITTSBURGH.  PA. 
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WANTED-4ii8(ni€tors  in  Physiological  Chemistry 
and  Pharmacoloiy  in  an  eastern  medical  college. 
Title  and  salary  will  depend  on  qualifications  of 
Candidates.    Address  P,  Science,  Garrison,  N.  Y. 


WANTED— Leetarer  to  asslsft  in  instmctionml  woric 

carried  on  by  the  Museum  for  school  children  and 
for  adults. 

Write  stating  educational  and  experience  qualifi- 
cations.   Salary,  |2,ooo. 

Director.  Public  Museum,  Milwaukee,  Wis. 


FOR  SALE— Complete  set  ot   Phjsleal  Review, 

comprising  Vols.  I-XXXV,  O.  S.,  and  I  to  XV,  N. 
S.,  inclusive.  Regular  price  $175;  will  sell  for  $150. 
Address  K,  care  of  Science,  Garrison,  N.  Y. 

OPnC  PROJECTION 

PriadplM,  InitellaHnB  Md  om  of  iha  Mare  LuitflRi,  Op«««i 
IsaltfB.  PniMion  MkroMope  and  Moriac  P^o^v*  Msahtot; 
100  patM,  400  Sti.     By  Ssmom  Hmbt  Oam,  BJ.,  tmA 
mamn  Pn&n  Qao,  PX.D.    P«atpaid,  $8.00. 
THE  COAISTOCIC  PUBUSiaNGCO^ItiMMi,N.  Y. 


ENTOMOLOGIST:    A  spedalisC   In   track   crop 

insect  investigations  desires  change  of  posiuon.  Eight 
years  practical  field  research,  would  prefer  a  professor- 
ship in  Entomology.  Address  B.,  care  of  Science, 
Garrison,  N.  Y. 

PHYSIOLOGY.   Assistant  Wanted.    Salary,  $2000. 

Give  education  and  experience  in  letter  of  applica- 
tion. Address:  Dr.  G.  Bachman,  Emory  University, 
School  of  Medicine,  Atlanta,  Ga. 


McGILL  UNIVERSITY 
Montreal 

An  Assistant  Lecturer  of  Phydcs.  Salary,  $2500, 
and  a  Demonstrator  in  Physics  ($iooo-|i5oo).  All 
wanted  October  ist. 

Send  qualifications  and  two  references,  care  of  the 
Director  of  Physics. 

BIOLOGIST,  with  Doctor's  degree  and   several 

years'  successful  teaching  experience,  pursuing 
research,  with  several  published  papers  in  genetics 
and  animal  reactions,  would  like  a  position  where 
he  can  earn  a  better  living  for  his  family.  Minimum 
considered,  $3250.  Address:  B.  Z.,  care  of  Science, 
Garrison,  N.  Y. 


In  every  laboratory  where  electricity  is  used,  there  is  need  for 

variable  resistances — and  to  meet  such  requirements 

we  offer  a  well  tried  series  of 

-JAGABI"  SLIDING  CONTACT 

TUBE  RHEOSTATS 

Hundreds  of  them  have  been  sold  during  the  past  three  years,  to  various  Govern- 
ment  Departments,  Universities,  Collies,  Technical  Schools,  Industrial  Com- 
panies, etc. — and  have  ''made  good"  under  every-day  service  conditions. 

WRITE  FOB  ILLUSTRATED  DESCRIPTIVE  BULLETIN  987 


JAMES  a  BIDDLE 

1211-13  ARCH  STREET.  PHILADELPHIA 
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HAY  FEVER  MEMORANDA 

i^£:iiix:s  III 

Late  Summer  Type.  Patients  whose  hay  fever  develops  in  mid- August  and  continues 
until  frost  should  be  tested  with  the  pollens  of  such  weeds  as  ragweed,  goldenrod  and 
the  related  sunflower.  Also  with  the  pollen  of  the  one  important  late  flowering  grass, 
yi«.  com,  if  exposed  to  same.  Together  with  any  pollen  of  local  importance — such  as 
alfalfa  in  some  sections — or  cocklebur  in  others. 

Patients  whose  hay  fever  continues  beyond  the  pollinating  seasons — even  into  the 
winter — should  be  tested  with  bacterial  proteins  to  locate  a  possible  secondary  sensitiza- 
tion of  this  type. 

For  those  who  react  to  bacterial  proteins,  specific  bacterial  vaccines  are  indicated  as 
supplementary  treatment. 

ARLCO- POLLEN    EXTRACTS 

For  Cutaneous  Tests  and  Treatment  cover  Early  and  Late  Spring,  also  Summer  and 
Autumn* 

Literature  and  I^ist  of  Pollen  Extracts  and  Speoiflo  Bacterial  Vaccines 

on  request 

THE  ARLINGTON  CHEMICAL  CO. 

YONKERS  NEW  YORK 


Chick  Material 

We  can  supply  you  with  chick  blasto- 
derms of  any  age;  in  alcohol  or  in  para- 

ffine. 

• 

Malaria  Preparations 

We  are  making  a  special  trip  to  the 
south  for  the  purpose  of  obtaining  high 
grade  preparations  of  Tertian  and  Quar- 
tan malaria.     We  will  supply  you  with 
a  set  of  slides  showing  the  complete 
cycle  of  stages  as  they  occur  in  man. 
Also  stages  found  in  the  mosquito. 

WriU  for  further  details 

This  is  an  excepthrud  opportunity 

General  Biological  Supply  Home 

1 177  East  55tli  Street         CHICAGO*  ILL. 

,i   RADIUM 

J                    TUBULAR  APPUCATORS 

H      NEEDLE  APPUCATORS  -  RAT  APPUCATORS 

1             APPUCATORS  of  SPEOAL  DESIGN 

tl          COMFtETE  WSTAUATIONS  i4  EMANATION  APPARATUS 

H                     SOLD  ON  BASIS  0/  U.  S.  BUREAU 
f                     0/  STANDARDS  CERTIFICATE 

W\                           oooEsraMXMCS  wvrTB)  lY  om 

ii        pHYSK>a.  CHEMICAL  ovi  MEDICAL  DEPARTMENTS 

1           THE  RADIUM  COMPANY 
■               OF  COLORADO.  Inc 

H                                      MAlNOmCKWanHICTIONVOMa 

n                             DENVER.  COLO.  U.  &  A 

1        aRmiB*n«r        »WS"«SK"        "^?J!SSLf^'" 
LJ              CWCAOO                  NIWYOWC                   LONDON 
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Some  of  Our  Specialties 


American  Rotary  Vacuum  Pumps. 

Practical  Apparatus  for  Pro- 
ducing Vacuums  down  to  0.00001 
mm.  and  MacLeod  Vacuum 
Gauge,  Columbia  University  Mod- 
ification for  determining  accurate- 
ly the  degree  of  vacuum. 

Bailey  Walker  Extraction  Appa- 
ratus. 

Elspecially  popular  with  the 
Agricultural  Colleges. 

Bamstead  Water  Stills. 

Bausch  and  Lomb  Microscopes. 

Bingham  and  Green  Variable  Pres- 
sure Viscometer  and  Hasto- 
meter. 

Braun,  Crushers,  Grinders  and 
Pulverizers. 

Gx>rs  Porcelain  Ware. 

DuBosc  Colorimeter,  E  &  A  Im- 
proved. 

E  &  A  Tested  Purity  Chemical 
Reagents. 

The  Best  Selection  from  the 
Products  of  the  Best  Factories. 

E  &  A  Universal  Carboy  Inclina- 
tor. 

E  &  A  Universal  Laboratory 
Motor 

Spencer  Microscopes. 


Fleming    and    Fisher    Absorption 
Bulbs. 

For    determining     Carbon    in 
Steel. 

Freas  Regular  and  High  Tempera- 
ture Electric  Ovens. 

Freas   Baking,    Conditioning   and 
Vacuum  Ovens. 

Freas  Water  Baths,  Thermostats, 
and  Tube  Furnaces. 

Gramercy  Reagent  Bottles. 

Grammercy  Sbrrers. 

Hevi-Duty  Rei^aceable  Unit  Elec* 
trie  Furnaces. 

For  temperatures  up  to  1 100^ 
C. 

Hortvet  Cryoscope. 

Juerst  Ebullioscope. 

MacMichael  Viscosimeter. 

Multiple  Replaceable  Unit  Electric 
Furnaces  and  Hot  Plates. 

Parsons  Gas  Generator. 

Pickel  Extraction  Apparatus. 

Pyrex  Glassware. 

Emulsifier,  U.  S.  Navy,  E  &  A, 
Improved. 

Wysor  Polishing  and  Grinding  Ap- 
paratus, Etc 


r: 


Write  for  Descriptive  Bulletins  and  Additional  Information.  Visit 
our  Booth  No.  58  at  the  Sixth  National  Chemical  Exposition,  also  our 
New  Showroom  at  209  Third  Avenue. 

Headquarters  fori  Industrial  <indlEducaiional  Laboratory  Supplies 


HmEr 


i        AND 


NEW  YORK 
M  ATtn  18tli— 19tk  St 


mend 


1851  BBIM 

PITTSBURGH  BRANCH 
2011  Jacltfos  Arcadt 
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The  First  of  the 
Five  Senses 


is  sif^ht — and  it  is'the  result  of  tirst  i m p res ?ii ions  received 
through  the  eye  tliat  there  is  implanted  in  student  and 
adult  sdike  the  desire  for  furtlier  kirowledge. 
That  this  desire  may  he  the  more  readily  created  and  fos- 
tered^ many  sdlool^,  colleges  and  societies  are  using  the 

^usch'lomb 

BALOPnCON 

THE  PERFECT  STEREOPTICON 

The  Balopticon  is  invakiable  for  classroom,  laboratory 
and  auditorium.  Models  are  made  for  showing  either 
lantern  slides  or  opaque  objects,  or  both — photo  prints, 
post  cards,  specimens,  etc. 

The  Balopticon  '*  speeds  up  **  impressions  and 
makes  them  everlasting.  The  name  of  the 
maker  assures  the  quality  and  length  of  the 
Balopticon's  service. 

Bausch  ^  Ipmb  Optical  ®. 

552  ST.  PAUL  STREET  ROCHESTER.IN.  Y. 

teadtuf  American  Makers  of  Photo^aphic  Lenses^  MicroscopeSf  Projection  Apparatus 

{B(itopticons)t  Ophthalmic  Lenses  and  Instruments ,  Pkotomkrographic  Apparatus^  Range 
Finders  and  Gun  Sights  for  Armtf  and  I^avt/^  Searchlighl  Reflectors,  Stereo-Prism 
BinoadarSf  Magnifiers  and  other  High-Grade  Optical  Products, 


\t 
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Are  You  Arranging  For  Your  Physics 

Courses  For  Chemical  and 

Medical  Students  ? 

May  we  help  you  f 

You  realize,  of  course,  the  important  bearing  of  electrical  measuring 
instruments  upon  many  of  their  problems. 

With  this  realization,  we  have  prepared  a  summary  of  the  physico- 
chemical  and  physical  principles  involved  in  measurements  of  acidity 
and  alkalinity  of  solutions — a  subject  of  vital  importance  to  the  chemist 
and  biochemist.  This  summary  is  just  off  the  press,  under  the  title: 
"  Electrometric  Methods  and  Apparatus  for  Determining  Hydrogen- 
Ion  Concentrations,"  and  it  constitutes  Catalogue  S75  of  our  series  of 
publications. 

The  title  suggests  the  subject  matter,  which  is  a  concise  summary 
of  the  various  electrometric  methods  by  means  of  which  the  measure- 
ments can  be  made.  A  review  of  the  physico-chemical  theory  of  the 
measurements  is  a  valuable  part  of  the  treatment.  Practical  hints  on 
the  technique  are  given.  A  selected  bibliography  points  the  way  to  more 
detailed  information.  A  price  list  of  typical  equipments  rounds  out  the 
discussion. 

It  is  our  belief  that  any  Instructor  in  Physics  who  is  planning 
his  "  Applied  Physics  '*  courses  for  the  coming  year  will  find  this  treatise 
of  great  assistance.  A  limited  number  of  copies  will  be  available  for 
distribution  to  his  classes. 

Other  bulletins  of  the  same  general  nature  will  shortly  be  pub- 
lished. Ask  for  your  copy  of  Catalogue  S75,  and  state  whether  you 
wish  to  receive  the  future  publications.  It  will  be  appreciated  also  if 
you  will  state  how  many  copies  of  each  may  be  required  for  your  classes. 


LEEDS  &  NORTHRUP  COMPANY 

ELECTRICAL  MEASURING  INSTRUMENTS 

40O1   STENTON   AVENUE  PHILADELPHIA,  PA« 
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1 

Dehydrated  Culture  Media 

ACCURACY  is  the  goal  of  all  work  in  bacteriology,  as  weH  as  in 
chemistry.    It  is  better  served  when  all  bacteriologists  work 
with  uniform  culture  media,  standardized  to  a  high  degree  of 
uniformity,  as  in  the  use  of  "  Dif co "  Culture  Media,  Dehy- 
drated.   Uniformity  of  culturail  factors  is  assured,  either  for 
the  same  worker  at  different  times,  or  for  different  workers 
at  the  same  time. 

SPEED  is  greatly  desired  in  bacteriological  procedure  and  no  ad- 
vance in  this  respect  has  been  made  for  many  years  that  com- 
pares with  the  use  of  "Difco"  Culture  Media,  Dehydrated. 
The  saving  in  time,  as  contrasted  with  the  old  methods,  is  easily 
demonstrated,  and  the  difference  is  incredible. 

CONVENIENCE  becomes  a  prime  consideration  when  accuracy 
and  speed  are  at  stake.    The  convenience  of  "  Difco  '*  Culture 
Media,  Dehydrated,  can  be  appreciated  only  by  actual  trial. 
Think  o£  having  a  dozen  different  formulas  in  convenient 
packages  on  your  shelves,  needing  only  one  weighing  and  the 
addition  of  water  to  obtain  a  medium  ready  to  sterilize. 

ECONOMY  is  a  consideration  when  quality  has  been  satisfied. 
The  use  of   "Difco"  Culture   Media,  Dehydrated,   assures 
economy,  not  only  thru  the  factors  of  Accuracy,  Speed,  and 
Convenience,  but  by  actual  comparison  of  costs,  based  on 
materials,  labor  and  time. 

More  than  a  dozen  standard  formulae,  all  carried  in  stock  by 
the  principal  dealers  in  scientific  supplies.    Descriptive  bulle- 
tins upon  request. 

Your  inquiries  are  solicited 

DIGESTIVE  FERMENTS  COMPANY 

DETROIT.  MICHIGAN.  U.  S.  A. 
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SLesemrth  LftbontOff 

Geoent  Electfk 

Compuij 


Molybdenum  Wire 

Molybdenum  Wire  is  a  product  of  the  General  Electric  Company's  Research  LaboratCMry. 
Because  of  its  resistance  to  chemical  action  Molybdenum  Wire  is  capable  of  many  uses  in 
the  industries. 

It  is  particularlv  adaptable  to  use  as  a  heating  element  in  muffle  furnaces.  The  chemical 
properties  are  as  follows  : 

Slowly  dissolves  in  hydrochloric  acid  at  110°  C. 

It  is  not  attacked  by  dilute  sulphuric  acid 

Dissolved  slowly  by  concentrated  sulphuric  acid 

Dissolved  rapidly  by  dilute  nitric  acid 

Dissolved  slowly  by  concentrated  nitric  acid 

Dissolved  rapidly  by  aqua  regia 

Not  attacked  by  hydrofluoric  acid 

Not  attacked  by  potassium  hydroxide  but  is  soluble  in  fused  alkali 

Metal  becomes  coated  after  a  time  in  acids,  with  an  acid  resisting  oxide 

This  wire  can  be  furnished  in  standard  diameter,  .010"  to  .060".  The  melting  point  of 
molybdenum  is  approximately  2500°  C.  with  oxidation  occuring  at  red  heat.  Its  resistivity 
at  20°  C.  is  4. 1  microhms  per  centimeter  cube  and  the  temperature  coefficient  per  degree 
between  0  and  170°C.  is  005. 

For  farther  detmilm  write  onr  Seheneetmdr  iN,  T.)  oMee 


General^Electric 


.General  Office 
ISdienect^Ny 


Com 


any 


Saks  Offices  in; 
laUJaxg^^tiefi' 
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The  Board  of  Directors  of  the  Kewaunee  Manu- 
facturing Company  announce  the  election  of  Mr.  C. 
G.  Campbell  as  a  Director  and  General  Manager  of 
this  Company.  Mr.  Campbell  was  for  several  years 
associated  with  us  as  Sales  Manager. 

The  Directors  also  wish  to  announce  that  Mr.  F. 
H.  Wiese  is  no  longer  associated  with  the  Kewaunee 
Manufacturing  Company  as  General  Manager  arui 
Secretary,  or  in  any  official  capacity. 

The  Kewaunee  Manufacturing  Company,  Kew- 
aunee, Wisconsin,  is  not  associated  in  any  manner 
with  any  other  manufacturer  of  laboratory  furniture 
or  equipment  now  operating  or  organizing. 

We  are  imposition  to  take  care  of  the  require- 
ments of  our  trade  and  have  ample  facilities  for 
making  prompt  shipments  of  our  standard  line  arui 
special  equipment  consistent  with  the  time  required 
to  manufacture. 

Thanking  you  for  your  past  patronage  and  the 
continuance  of  your  business^  we  are 

Cordially  yours^ 

UMfunir    niRNiruRc^^cxmrs 

C.  O.  CAMPBELL^  6«ii«fil  Mtaagtr 
J.  L.  HANET,  Presideiity  Treatttrtr 
6.  A.  DUVALL,  Vice-Preiid«&t 
L.  W.  BRUEMMBR,  Secretary 
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Gable  Type  Water  Baths 

Electrically  Heated  Constant  Temperature 


CS^BCCD. 


Hinged  Gables  minimize  evaporation  and  protectjagainst 
dust. 

The  bath  is  made  of  heavy  copper  tinned  on  the  inside 
and  lined  on  the  outside  with  insulating  material  to  pre- 
vent radiation. 

The  temperature  control  is  very  accurate  and  is  automatic 
in  operation.  A  pilotlamp  indicates  when  the  current  is 
oflf  or  on. 

Furnished  complete  with  racks,  each  accommodating  20>^ 
X  4"  tubes,  also  Thermometer,  Cord  and  Plug. 

Made  in  sizes  to  accommodate  4,  6  and  10  racks. 


E.  H.  SAROENT  &  CO. 

Laboratory  Supplies 

1S5-16S  East  Superior  Strbkt  CHICAGO,  lUL. 
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FREAS 


Standatd  in  Constant  Tempexature 

Ovens,  Incubators,  Water  T 

Baths,  etc  m 

p 

Absolutely  automatic,  they  are  DEPEND-  ^ 
ABLE  FOR  LONG  CONTINUOUS  UN-  ^ 
ATTENDED  OPERATION.  R 

Freas  Small  Sensitive  Water  Thennostat  ^ 
Sensitive  to  x/iooX.  T 

Designed  for  bactexiological  and  physical-  ^ 
Chemical  woik.  R 

IT. 
Write  for  descriptive  ttterature 

For  sale  by  aU  Labontoiy  Appantus  Dealers 

The  Thermo  Electric  Instmment  Co. 

8  Johnson  Street  NEWARK,  N.  J. 


APPARATU«= 


COMPTON 

QUADRANT 

ELECTROMETER 

PROBABLY  THE  MOST 
SENSITIVE  ELECTRO- 
STATIC INSTRUMENT 
AVAILABLE 

Jjsk  far  CcUalog  16 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRIC  AND    ELECTRICAL 
PRECISION    INSTRUMENTS 

636-640  EAST  STATE  STREET 
TRENTON,  N.  J. 


Central  XlMtrical  Syftem  of  Comptaa  Blectrometsv 
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MICROSCOPES 

THE  TEST 
IN  OUR  STOCK  FOR  IMMEDIATE  SHIPMENT 

OF  SERVICE 


No.  31724.     B  &  L  FFS8  MieroMope.    $132.00 

Under  present  manufacturing  conditions,  the  immediate  availability  of  our  large  stock 
of  Microscopes  has  proved  of  distinct  service  to  many  laboratories.  We  now  have  on  hand 
for  immediate  delivery  in  quantities  ordinarily  required,  the  following  Bausch  &  Lomb 
Microscopes  at  original  factory  prices; 


FF 
FS 
FFS 
FCS 
CAS 
DDS 
CAE 
APS 
KA 


F  Microacopes,  with  lever  fine  adjustment,  without  substage 


side 


mono'objective  binocular 

portable 

binocular,  Greenouffh  type 


subataffe  and  Abbe  condenaer 
without  substage 
substage  and  Abbe  condenser 
substage  and  revolving  stage 
and  complete  substage 
complete  substage  and  revolv- 
ing mechanical  stage 


Copy  of  Supplement  No.  54,  ''Microscopes,  Microtomes,  Photo-Micrographic  Apparatus  and 

Accessories,"  sent  upon  request 


ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE.   RETAIL  AND   EXPORT   MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA.  U.  8.  A. 
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THE  COOPERATIVE   COURSE  IN 
ELECTRICAL  ENGINEERING  AT 
THE  MASSACHUSETTS  INSTI- 
TUTE OF  TECHNOLOGY 

For  the  past  year  the  Massachusetts  Insti- 
tute of  Technology  and  the  G^eral  Electric 
Company  have  conducted  a  cooperative  course 
in  electrical  engineering^  which  has  proved 
unusually  successful.  In  this  course,  a  log- 
ical working  out  of  the  underlying  principles 
has  led  to  several  interesting  innovations  in 
the  conduct  of  the  work.  In  brief  the  scheme 
is   as   follows: 

The  course  covers  a  total  of  five  years,  the 
first  two  being  identical  with  the  regular 
course  in  electrical  engineering  at  the  insti- 
tute, the  last  three  being  divided  between  in- 
struction in  theory  at  the  institute  and  prac- 
tise at  the  Lynn  works  of  the  General  Electric 
Company.  The  instruction  at  the  institute 
during  the  first  four  years  of  the  cooperative 
course  is  similar  in  method  and  content  to  the 
general  course  in  electrical  engineering  at  the 
institute  with  certain  omissions  and  abridg- 
ments for  which  equivalents  are  provided  at 
the  works.  The  work  of  the  final  or  fifth 
year  comprises  postgraduate  research  work 
and  training  in  design.  Training  at  the 
works  is  also  conducted  with  a  primary  view 
to  its  educational  value  and  is  closely  corre- 
lated with  the  instruction  in  theory.  During 
the  final  year  of  this  course  considerable  lati- 
tude may  be  exercised  by  the  students  in  the 
selection  of  their  line  of  work,  assignments 
being  made  either  to  shop  management  in  the 
works'  office  or  to  research  in  the  company's 
research  laboratories,  depending  upon  the 
aptitudes  and  preferences  of  the  individual 
students. 

The  schedule  of  the  cooperative  years,  i,  e., 
the  last  three  years,  is  as  follows : 

The  year  (12  months)  is  divided  into  four 
three-month   periods,   the   students   spending 
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alternately  thirteen  weeks  at  the  Lynn  works 
of  the  General  Electric  Company  and  eleven 
weeks  at  the  institute  followed  by  a  two  weeks' 
vacation.  Compensation  is  paid  by  the  Gen- 
eral Electric  Company  to  students  in  this 
course  at  an  hotirly  rate  which  considerably 
more  than  pays  for  their  tuition.  For  a  suc- 
cessful completion  of  the  course,  the  institute 
confers  the  degrees  of  Bachelor  of  Science 
and  Master  of  Science. 

The  educational  concept  upon  which  the 
course  is  foimded  combines  the  rudiments  of 
Spencer's  theory  of  education  with  the  central 
idea  of  Josiah  Royce's.  It  is  an  endeavor  to 
develop  simultaneously  all  the  desirable  sides 
of  an  engineer's  mind,  character  and  body  and 
at  the  same  time  inculcate  in  him  the  spirit 
of  loyalty  to  his  life's  work.  The  course  was 
planned  so  that  these  several  activities  are 
carried  on  uninterruptedly  throughout  the 
cooperative  period.  Thus,  throughout  those 
periods  spent  at  the  works  as  well  as  those  at 
the  institute,  instruction  is  given  in  theory, 
classes  are  conducted  in  some  humanistic 
study,  time  is  given  and  facilities  provided 
for  collateral  reading,  and  arrangements  are 
made  for  systematic  physical  exercise  and 
recreation.  The  change  therefore,  at  the  end 
of  each  period,  does  not  mean  so  much  a 
change  in  occupaton  as  a  change  in  the  sub- 
jects upon  which  greatest  emphasis  is  laid. 

To  facilitate  the  carrying  out  of  these  ideas, 
the  General  Electric  Company  has  provided 
a  club  house  where  all  the  students  are  housed 
during  their  sojourn  at  Lynn.  Here  classes 
in  theory  of  electrical  engineering  and  gen- 
eral studies  are  conducted.  Here  the  men 
get  to  know  the  full  meaning  and  value  of 
teamwork  in  play  and  cooperation  in  business. 
Life  here  is  very  much  like  that  of  a  small 
fraternity  with  its  opportunities  for  quiet 
study  and  recreation.  A  small  library  is  pro- 
vided consisting  of  a  collection  of  technical 
books  and  works  of  interest  to  the  engineer, 
and  also  of  nearly  one  himdred  volumes  from 
the  Ljmn  Public  Library  upon  more  general 
subjects  and  in  divers  fields  of  literature. 

Everything  at  the  club  house  tends  to 
lessen  the  sense  of  separation  from  the  insti- 


tute and  to  make  the  men  feel  that  th^  still 
have  a  part  in  the  activities  and  student  life 
at  Technology.  In  the  works,  the  students 
are  also  made  to  feel  the  controlling  presence 
of  the  institute.  On  three  or  four  days  each 
week,  a  member  of  the  staff  of  the  electrical 
engineering  departanent  of  the  institute  spends 
a  half  day  at  the  plant  in  the  various  shops 
and  offices  in  which  the  students  are  assigned. 
The  student  is  thus  ever  conscious  of  the 
supervision  which  the  institute  exercises  over 
his  work  ev^i  in  the  shop. 

It  is  in  this  particular  method  of  super- 
vision, that  the  Technology  cooperative  course 
differs  irom  others.  The  General  Electric 
Company  is  doing  some  real  cooperation  in 
the  training  of  manufacturing  engineers. 
The  company  recognizes  that  for  three  years 
these  students  are  placed  in  its  plant  for  the 
prime  purpose  of  being  educated  and  trained 
as  electrical  engineers  of  a  particularly  high 
grade  and  specially  informed  in  manufactur- 
ing practise.  It  has  been  clearly  understood 
that  these  students  are  in  the  shops  and  offices 
to  learn  and  learn  thoroughly  manufacturing 
methods.  Because  he  can  best  obtain  this 
knowledge  by  actually  doing  the  work  him- 
self, and  because  the  skill  which  he  attains  in 
any  process  is  the  only  fair  indication  of  his 
knowledge  of  that  process,  the  student  is  put 
on  the  company's  pay  roll  and  becomes  a  part 
of  its  organization.  The  length  of  time 
spent  in  each  of  the  work's  departments  is 
regulated  not  by  the  needs  of  that  department 
but  by  the  value  of  the  experience  to  the 
students.  As  soon  as  it  is  deemed  that  a 
student  has  sufficient  knowledge  of  the  details 
in  one  department  he  is  changed  to  another. 
The  cooi>erAtive  students  work  as  earnestly 
and  consistently  as  the  other  men  in  the 
various  departments,  as  is  shown  by  the  re- 
ports from  the  foremen.  They  are  graded  on 
the  amount  and  quality  of  the  work  which 
they  do  in  the  various  shops  and  thus  the 
inducement  to  do  good  work  is  as  strong  iu 
them  as  in  the  regular  workmen.  This  spirit 
of  genuine  cooperation  on  the  part  of  the 
cooperating  company,  it  seems  to  me,  is  a 
fmidamental    contribution    which   the    Tech- 
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nology  cooperative  plan  offers  to  engineering 
education. 

The  officials  of  the  company  confess  that 
they  expect  to  be  the  gainers  by  this  policy. 
Already  there  is  an  abundant  evidence  that 
their  hopes  will  be  realized.  The  students 
have  been  thrown  together  in  a  very  intimate 
relationship  at  the  dub  house  and  have  devel- 
oped an  intense  loyalty  to  one  another  and  to 
the  course  which  they  are  pursuing. 

There  remains  to  be  mentioned  the  effect 
which  this  plan  of  study  has  upon  the  mental 
condition  of  the  student  and  upon  his  prog- 
ress in  acquiring  theoretical  knowledge.  The 
members  of  the  instructing  staff  who  have 
come  in  contact  with  these  students  on  their 
return  from  Lynn  are  almost  unanimous  in 
reporting  that  th^  show  an  increased  mental 
alertness,  a  greater  fimd  of  information  con- 
cerning all  matters  connected  with  their  pro- 
fession, and  a  wider  interest  in  things  in 
general.  That  the  General  Electric  Company 
considers  this  educational  experiment  a  suc- 
cess is  evidenced  by  the  fact  that  they  have 
raised  next  year's  limit  of  forty  to  sixty  stu- 
dents. The  fact  that  the  applications  for 
next  year's  class  are  five  times  as  great  as 
they  were  last  year  is  some  indication  of  how 
nearly  the  course  has  met  the  students'  antici- 
pations. 

Thus,  although  the  plan  has  been  in  opera- 
tion for  one  year  only,  it  has  already  gained 
the  approval  of  the  three  parties  most  vitally 
concerned :  the  students,  the  institute,  and  the 
cooperating  company. 

WiLLUM  H.  TiMBIE 
MASSAOHUSXTTS  IKSTITUTB  of  TxOHNOIiOOT 


PARALLEL  MUTATIONS  IN  THE 
OSTRICH 

The  accoimt  by  Dr.  A.  H.  Sturtevant  of  a 
mutation  (notch)  in  DroaophUa  funehrU  sim- 
ilar to  one  which  has  occurred  several  times  in 
D.  melanogaster  recalls  the  following  sentence 
in  Darwin's  "Origin,"  p.  179:  "As  aU  the 
species  of  the  same  genus  are  supposed,  on  my 

fA  Parallel  Matation  in  Dro9<yphUa  fune- 
hri$/'  BoixNOX,  July  19,  1918. 


theory,  to  have  descended  from  a  common 
parent,  it  might  be  expected  that  th^  would 
occasionally  vary  in  an  analogous  manner." 

The  problem  of  parallel  mutations  has  lately 
been  impressed  upon  one  by  certain  conditions 
met  with  in  the  two-toed  African  ostrich, 
Struthio,  Four  species  of  the  genus  have 
been  described,  among  which  the  most  dis- 
tinctive are  the  North  African  ostrich,  8. 
camelus  Linn.,  and  the  South  African,  8. 
atutralis  Giimey.  Owing  to  a  recent  importa- 
tion by  the  Union  Gbvemment  of  Soutli 
Africa  of  over  a  hundred  specimens  of  the 
northern  bird  which  have  been  placed  in 
charge  of  the  writer  a  unique  opportunity  has 
presented  itself  of  studying  the  northern  and 
southern  ostrich  side  by  side  and  also  of  ob- 
serving the  behavior  of  their  characters  in 
cross-breds. 

Well-marked  characters  separate  the  two 
8i>ecies.  The  most  important  are:  a  differ- 
ence in  size,  especially  as  regards  the  length 
of  the  legs  and  neck;  a  different  skin  colora- 
tion from  the  chick  onwards,  culminating  in 
a  conspicuous  contrast  between  the  cocks  at 
the  nuptial  season;  a  bald  patch  on  the  head 
of  the  northern  bird,  that  of  the  southern  be- 
ing covered  with  short,  hair-like  feathers;  and 
differences  in  the  size  and  8hai>e  of  the  egg, 
accompanied  by  a  pitted  surface  in  the  one 
and  an  ivory  smoothness  in  the  other.  The 
characters  represent  germinal  differences, 
those  of  the  imported  birds  being  retained 
under  the  new  environmental  conditions  and 
reappearing  in  all  the  progeny  which  have 
been  hatched.  The  birds  cross  freely  and  in 
the  first  generation  hybrids  (F^)  the  bald 
patch  is  foimd  to  be  dominant,  appearing  in 
all  the  hundred  or  more  crosses  reared,  while 
the  dimensions  and  colors  of  the  body  and  the 
features  of  the  egg  appear  as  intermediates  of 
varying  degree.  Sufficient  time  has  not  inter- 
vened for  the  rearing  of  many  second  genera- 
tion hybrids,  (F,)  only  two  having  yet  been 
obtained.  They  however  give  every  reason  to 
expect  that  segregation  of  the  characters  will 
take  place  in  the  second  generation.  In  what 
ever  manner  this  may  occur  there  can  be  no 
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question  that  the  specific  features  are  the  ex- 
pression of  distinct  factorial  differences  in 
parts  of  the  germ  plasm  of  the  northern  and 
southern  ostrich. 

Like  most  of  the  RatitSB  the  two-toed 
ostrich  is  degenerate  in  some  respects  and 
highly  specialized  in  others,  compared  with 
ordinary  flying  birds.  Degeneration  is  espe- 
cially indicated  by  the  small  size  of  the  wings 
and  the  practical  absence  of  feathers  from 
their  under  surface  and  specialization  (de- 
generation) by  the  reduction  in  the  nximber  of 
toes.  The  development  and  progress  of  ostrich 
farming  in  South  Africa  had  produced  prior 
to  the  war  about  a  million  domesticated  birds 
which  afford  an  abundance  of  living  specimens 
for  examination,  now  supplemented  by  the 
importation  already  mentioned  as  well  as  by 
much  embryological  material.  The  result  has 
been  the  demonstration  that  the  ostrich  is 
undergoing  slow  degen^ation  in  numerous  di- 
rections in  connection  with  its  plumage,  wings 
and  legs,  survivals  of  practically  all  stages  in 
the  process  being  procurable. 

The  principal  directions  along  which  plum- 
age degeneration  is  taking  place  include  the 
general  imder-covering  of  the  wings,  the 
single  row  of  under-coverts,  the  remiges  or 
wing  quills,  the  second  and  higher  rows  of 
upper-coverts,  the  feathers  covering  part  of 
the  leg  and  the  under-covering  of  down.  The 
third  digit  of  the  wing  exhibits  important 
evolutionary  stages,  while  in  addition  to  the 
loss  of  the  first,  second  and  fifth  toes  of  the 
foot  it  can  be  shown  that  the  small  fourth  is 
also  in  process  of  disappearance,  particularly 
as  regards  its  claw.  Losses  of  the  scales  over 
the  big  middle  toe  reveal  that  retrogression 
has  already  begun  on  what  will  in  time  be 
the  only  remaining  toe.  Li  any  individual 
bird  the  changes  in  any  one  direction  take 
place  quite  independently  of  those  in  the  other 
directions,  and  all  proceed  in  a  definitely  de- 
terminate manner  which  is  the  same  for  all 
the  representatives  of  the  two  species.  The 
experiments  already  carried  out  serve  to  estab- 
lish that  the  losses  are  factorial  in  their  na- 
ture and  that  in  crosses  they  follow  strictly 


Mendelian  lines.  They  are  to  be  regarded 
as  retrogressive  mutations  resulting  from  the 
dropping  out  of  factors,  the  changes  proceed- 
ing in  regular  succession  along  various  di- 
rections, the  succession  being  particularly 
impressive  in  the  case  of  the  gradual  loss  of 
plumes  from  certain  of  the  rows  of  feathers  and 
in  the  digits  of  the  foot  (rectigrcuUttions  Os- 
bom*).  It  is  highly  questionable  if  up  to  the 
present  any  selection  value  can  be  attributed 
to  any  of  the  changes. 

The  present  interest  lies  in  the  fact  that  the 
mutative  changes  are  common  to  the  germ 
plasm  of  both  the  northern  and  the  southern 
ostrich  and  are  taking  place  in  one  independ- 
ently of  the  other.  They  may  indeed  be  pre- 
sumed to  be  the  same  throughout  the  conti- 
nent, suggesting  that  they  are  intrinsic  in 
their  nature  and  independent  of  environ- 
mental influences.  If  we  regard  the  two  spe- 
cies of  ostriches  as  distinct  then  we  can  under- 
stand how  the  term  parallel  mutations  may  be 
applied  to  the  changes  going  on  in  both,  but 
at  the  same  time  it  may  appear  to  carry  with 
it  the  notion  that  similar  mutations  are  pro- 
ceeding in  two  disconnected  and  independent 
germ  plasms.  If,  on  the  other  hand,  we  retain 
the  idea  of  the  origin  of  species  from  a  com- 
mon stock  which  Darwin  had  in  his  mind  in 
the  quotation  given,  then  it  becomes  more  in 
harmony  with  fact  to  thinly  of  the  changes  as 
taking  place  in  germ  plasm  of  the  same  nature 
and  of  a  common  genetic  origin. 

We  must  conceive  the  germ  plasm  to  be 
fundamentally  the  same  for  the  African 
ostrich  as  a  whole,  though  certain  changes 
have  taken  place  in  parte  of  it  which  give 
us  the  differences  delimiting  the  species.  On 
this  view  it  is  easy  to  comprehend  how  the 
same  mutative  changes  will  occur  in  what  for 
the  sake  of  convenience  we  now  distinguish  as 
two  species.  The  mere  fact  that  one  assem- 
blage of  ostriches  is  bald-headed,  larger  and 
differeutly  colored  as  compared  with  another 
and  that  the  hens  lay  a  different  egg  indicates 
only  slight  differences  in  the  germinal  make-up 
of  the  birds.    In  both  the  constituents  of  the 

^Amer.  Nat.,  August,  1917. 
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germ  plasm  controlling  the  plumage  and  the 
structural  details  of  the  wings  and  legs  re- 
main imchanged«  and  it  is  in  these  that  we 
have  similar  degenerative  changes  in  progress. 
In  studying  the  small  differences  which  dis- 
tinguish si)ecies  we  may  overlook  the  main 
essentials  in  which  they  agree. 

The  individuality  and  separability  of  the 
germ  factors  in  the  ostrich  are  well  exempli- 
fied in  the  fact  that  while  differential  changes 
Have  tak^i  place  in  some  respects  common 
changes  have  taken  and  are  taking  place  in 
other  respects.  We  may  respectively  designate 
as  parallel  the  mutation  foimd  in  the  two  spe- 
cies of  Drosophila  and  the  numerous  ones  met 
with  in  the  two  species  of  Struthio,  because 
they  occur  in  different  species,  but  it  must  be 
with  the  understanding  that  the  changes  pro- 
ceed in  similar  parts  of  the  germ  plasm  which 
are  common  to  both,  and  would  go  on  were 
there  no  specific  differences. 

Whether  parallel  mutations  ever  occur  in 
germ  plasms  not  genetically  related  may  well 
be  doubted.  It  may  be  that  similarity  of 
changes  always  implies  similarity  of  origin  in 
corresponding  parts  of  the  germ  plasm.  There 
is  abundant  evidence  that  the  fourth,  outer  toe 
of  the  ostrich  is  well  on  the  way  towards  dis- 
ai>pearance,  and  when  this  is  effected  we  shall 
have  only  the  single  middle  toe  in  two  such 
widely  separated  animals  as  the  ostrich  and 
the  horse.  While  to  institute  a  close  com- 
parison of  the  limbs  of  the  two  animals  seems 
to  strike  at  the  roots  of  our  morphological 
ideas  it  may  well  be  that  the  degeneration  in 
the  toes  of  Struthio  is  an  expression  of 
changes  in  its  germ  plasm  of  a  fairly  similar 
nature  to  those  which  have  been  effected  in 
the  germ  plasm  of  Equus,  and  is  referable  to 
separable  parts  of  the*  germ  plasm  which  the 
two  have  or  had  in  common.  All  that  this 
involves  however  is  the  recognition  of  the  fact 
that  the  fundamental  parts  of  the  limbs  of 
digitate  vertebrates  take  their  origin  from 
corresponding  parts  of  the  germ  plasm  com- 
mon to  all.  Osbom^  must  have  had  occur- 
rences of  this  kind  in  mind  when  he  wrote: 
s  Amer.  Nat.,  April,  1915. 


''  Similar  rectigradations  may  arise  in  all  the 
descendents  of  similar  ancestors  at  different 
periods  of  time;  they  always  give  rise  to  paral- 
lelism or  convergence  between  the  members 
of  related  phyla.''  To  go  beyond  digitate 
limbs,  we  may  presume  that  the  characteristics 
of  the  chordate  phylum — dorsal  tubular  nerv- 
ous system,  notochord,  visceral  arches  and 
clefts — arise  from  separable  parts  of  the  germ 
plasm  which  are  common  to  all  the  members 
of  the  phylum,  and  distinct  from  other  parts 
which  give  rise  to  the  characters  serving  to 
distinguish  the  classes  of  the  chordates. 

In  whatever  way  we  conceive  the  germinal 
changes  to  be  going  on  in  the  two-toed  ostrich 
it  is  clear  they  are  not  limited  to  the  African 
genus  Struthio  among  the  flightless  birds. 
For  we  have  degenerative  changes  of  a  fairly 
similar  nature  represented  in  the  three-toed 
American  ostrich  {Rhea)  and  in  the  wing  of 
the  New  Zealand  Apieryx,  while  the  Moos  had 
apparently  lost  their  wings  altogether  before 
becoming  extinct  Where  exactly  similar, 
these  may  be  termed  parallel  mutations,  but 
it  seems  more  in  harmony  with  modem 
genetical  ideas  to  think  of  them  as  taking 
place  in  separate  parts  of  the  germ  plasm 
which  the  sub-class  has  in  common.  In  the 
RatitflB  as  a  whole  we  seem  to  have  one  of 
those  groups  of  animals,  so  often  represented 
in  the  evolutionary  series,  in  which  high  spo- 
cialization  in  certain  directions  is  accom- 
panied by  marked  decadence  in  other  respects 
and  which  in  the  end  result  in  extinction. 
When  they  are  alike  the  changes  may  be  de- 
scribed as  parallel  mutations,  but  it  is  sought 
to  emphasize  that  they  take  place  in  a  similar 
manner  in  those  parts  of  the  germ  plasm 
which  the  group  has  genetically  in  common. 

Though  the  living  representatives  are  so 
widely  separated,  the  germ  plasm  controlling 
the  plumage,  wings  and  legs  of  the  Ratit®  as 
a  whole  is  manifestly  subject  to  some  common 
intrinsic  influence  which  expresses  itself  in 
the  gradual  loss  of  these  structures,  the  proc- 
ess proceeding  more  rapidly  in  some  than  in 
others  and  sometimes  modifled  in  different 
ways.  Many  of  the  facts  of  degeneration  pre- 
sented by  the  ostrich  incline  one  to  attribute 
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the  changes  to  a  slow  reduction  of  factorial 
potency,  culminating  in  complete  factorial 
loss.  While  in  by  far  the  majority  of  forms  of 
life  the  germ  factors  are  static,  may  there  not 
be  others  in  which  certain  of  the  factors  are 
increasing  in  potency  and  some  in  which  thoy 
are  dwindling! 

j.  e.  duerdsn 
Bhodxs  Umiyxbsitt  CJollmx, 
Orahamstown,  South  Atbioa 


SCIENTIFIC  EVENTS 

CENTRAL    HEADQUARTERS    FOR    BRITISH 
CHEMISTS 

At  a  dinner  held  in  honor  of  Lord  Moulton 
on  July  21,  Sir  William  Pope  annoimced  that 
a  public  appeal  was  about  to  be  made  for 
funds  for  the  erection  of  c^itral  headquart- 
ers for  British  chemistry.  According  to  a 
statement  in  Nature  none  of  the  chemical 
bodies  has  the  accommodation  for  a  meeting 
of  more  than  two  himdred  persons,  or  ade- 
quate library  spaca  The  Chemical  Society 
conducts  its  business  at  Burlington  House^ 
Piccadilly,  in  rooms  provided  by  the  govern- 
ment nearly  fifty  years  ago,  when  the  member- 
ship was  about  one  fifth  of  what  it  is  to-day. 
The  Institute  of  Chemistry  possesses  a  good 
building  in  Kussell  Square,  completed  diiring 
the  first  year  of  the  war,  but  it  is  barely  ade- 
quate for  the  present  activities  of  the  insti- 
tute, which  has  to  look  to  colleges  for  hos- 
pitality for  any  general  meeting  of  imusual 
interest  and  for  lectures.  The  Society  of 
Chemical  Industry  and  the  Society  of  Public 
Analysts  hold  their  meetings  at  the  Chemical 
Society's  rooms.  Neither  of  these  bodies  nor 
any  other  which  is  concerned  with  chemistry, 
such  as  the  British  Association  of  Chemical 
Manufacturers,  the  Faraday  Society,  the  Bio- 
chemical Society,  and  those  devoted  to  the 
various  branches  of  technology — brewing,  dyes, 
glass,  ceramics,  iron  and  sted,  non-ferrous 
metals,  leather,  concrete,  petroleum,  and  so 
forth — ^possesses  accommodation  to  compare 
with  the  spacious  halls  and  headquarters  of 
the  Institutions  of  the  Civil,  the  Mechanical, 
and  the  Electrical  Engineers,  and  of  the 
Royal  Society  of  Medicine. 


The  appeal,  which  will  be  made  by  the  Fed- 
eral Council  for  Pure  and  Applied  Chemistry, 
on  which  practically  all  the  chemical  interests 
of  the  country  are  represented,  has  the  cordial 
support  of  Lord  Moulton,  who,  as  director* 
general  of  the  explosives  supplies,  ministry  of 
munitions  repeatedly  acknowledged  the  serv- 
ices rendered  during  the  war  by  these  scien- 
tific, technical,  and  industrial  bodies. 

The  scheme,  which  aims  at  providing  under 
one  roof,  so  far  as  is  practicable,  a  common 
meeting  place,  library,  and  editorial  facilities 
for  technical  journals,  is  highly  desirable,  and 
indeed  imi>erative,  as  a  matter  of  supreme  im- 
portance to  the  welfare  of  the  whole  country 
in  relation  to  questions  of  defence  and  the 
maintenance  and  development  of  all  branches 
of  industry  and  conmierce  which  depend  on 
the  applications  of  chemistry.  The  sum  re- 
quired for  building  is  estimated  at  £250,000; 
a  similar  sum  is  required  for  establishing  a 
chemical  library  and  to  provide  for  the  com- 
pilaton  and  production  of  works  of  reference 
in  the  English  language. 

FORESTRY    EDUCATION 

The  British  Empire  Forestry  Conference, 
which  met  in  London  during  July  adopted 
the  following  resolutions  on  forestry  educa- 
tion, which  the  delegates  are  to  bring  to  the 
notice  of  their  respective  governments: 

It  should  be  a  primary  duty  of  forest  anthoritiefl 
throughout  the  empire  to  eBtablish  systematie 
schemes  of  forest  education.  It  has  been  found, 
for  climatic  and  other  reasons,  that  it  would  not  be 
possible  for  each  part  of  the  empire  to  establish  a 
complete  scheme  of  forestry  education  of  its  own, 
and  therefore  it  is  essential  that  those  parts  of  the 
empire  which  are  willing  and  able  to  establish 
complete  systems  should,  as  far  as  possible,  frame 
such  schemes  with  a  view  to  combining  for  meeting 
the  needs  of  those  parts  which  can  only  themselves 
make  a  partial  provision  for  their  requirements. 
Part  of  this  subject  has  been  dealt  with  by  a  com- 
mittee, whose  report,  which  refers  mainly  to  the 
higher  training  of  forest  ofBicers,  is  approved  by  the 
conference.  The  main  principles  embodied  in  this 
report  are  as  follows: 

1.  That  one  institution  for  training  forest  offi- 
cers be  established  in  the  United  Eangdom. 

2.  That  students  be  selected  from  graduates  hav- 
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ing  taken  honors  in  pore  or  natural  seienee  at  anj 
reeognixed  uniyersity. 

3.  That  it  be  an  integral  part  of  the  work  of  the 
institution  to  arrange  supplementary  eourses  at 
suitable  centers  for  students  requiring  special 
qualifications  and  also  special  courses  for  forest 
officers  from  any  part  of  the  empire,  whether  at 
the  institution  or  at  centers  of  training  in  other 
parts  of  the  world.  The  governments  should  rec- 
ognize these  courses  as  part  of  the  ordinary  duties 
of  the  forest  officers,  at  any  time  during  their 
service,  and  the  governments  concerned  should  give 
special  facilities  to  forest  officers  in  their  service 
to  attend  such  courses. 

4.  That  a  department  of  research  into  the  forma- 
tion, tending,  and  protection  of  forests  be  asso- 
ciated with  the  training  institution. 

5.  That  encouragement  should  be  given  to  the 
existing  provision  made  by  universities  and  col- 
leges for  forestry  instruction  for  those  who  do  not 
desire  to  take  the  full  course  suggested  for  the 
forestry  service.  It  appears  that  this  is  especially 
applicable  to  the  United  Kingdom.  It  is  also  de- 
sirable to  make  adequate  provision  for  woodmen's 
schools  for  the  training  of  foresters  as  distinct 
from  those  which  are  intended  for  forest  officers. 

SCHOLARSHIPS   IN   MEDICAL   SCHOOLS 

AcooRDiNQ  to  the  Journal  of  the  American 
Medical  Association  848  scholarships  are  re- 
ported this  year  in  the  following  thirty-eight 
medical  schools: 

University  of  Alabama  School  of  Medicine, 
Mobile 67 

Leland  Stanford  Junior  University  Medical 
School* 8 

University  of  California  Medical  School,*  San 
Francisco 3 

University  of  Ck)lorado  School  of  Medicine,* 
Boulder , 1 

Yale  University  School  of  Medicine,*  New 
Haven,  Conn. 2 

Hahnemann  Medical  College  and  Hospital  of 
Oiicago* 6 

Loyola  University  School  of  Medicine,  Chicago.      3 

Bush  Medical  College,  Chicago 7 

University  of  Illinois  College  of  Medicine,* 
Chicago 7 

Indiana  University  School  of  Medicine,  In- 
dianapolis       12 

State  University  of  Iowa  College  of  Medicine.      1 

University  of  Kansas  Sdiool  of  Medicine*  ...     17 


Johns   Hopkins   University   Medical   Depart- 
ment, Baltimore 6 

University  of  Maryland  School  of  Medicine,* 

Baltimore 6 

Harvard  Medical  School,*  Boston 30 

Boston  University  School  of  Medicine* 50 

Detroit  College  of  Medicine  and  Surgery 8 

Washington   University    Medical   School,    St. 

Louis 4 

Dartmouth  Medical  School,*  Hanover,  N.  H.. .       2 
University  of  Buffalo  Department  of  Medi- 
cine*         1 

University  of  Cincinnati  College  of  Medicine.*    12 
Western  Beserve  University  School  of  Medi- 
cine, Cleveland  1 

University  of  Oregon  Department  of  Medi- 
cine,* Portland 3 

Hahnemann  Medical  College  and  Hospital  of 

Philadelphia* 12 

Jefferson  Medical  College  of  Philadelphia. ...      2 
Temple  University  Department  of  Medicine, 

Philadelphia 3 

University  of  Pennsylvania  School  of  Medi- 
cine,* Philadelphia 4 

Woman's  Medical  College  of  Pennsylvania,* 

Philadelphia 24 

Medical  College  of  the  State  of  South  Caro- 
lina, Charleston 8 

University  of  Tennessee  College  of  Medicine, 

Memphis 14 

Yanderbilt   University    Medical   Department, 

Nashville,  Tenn.  4 

Baylor  Univeisity  College  of  Medicine,  Dallas, 

Texas 6 

University  of  Texas  Department  of  Medicine,* 

Galveston 1 

University  of  Wisconsin  Medical  School*  ....       6 
University  of  Vermont  College  of  Medicine*. .       1 

Medical  College  of  Virginia,  Bichmond 10 

University  of  Virginia  Department  of  Medi- 
cine,* Charlottesville 2 

Total  in  38  medical  schools 348 

Besides  the  twenty-one  colleges  marked  by 
an  asterisk  in  the  above  list  which  have  loan 
funds  for  deserving  but  needy  students,  such 
fimds  are  avftilable  also  at  the  six  following 
medical  schools: 

College  of  Medical  Evangelists,  Loma  Linda,  Calif. 

Tulane  University  of  Louisiana  School  of  Medicine, 
New  Orleans,  La. 

University  of  Missouri  School  of  Medicine,  Co- 
lumbia, Mo. 
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University    of    Nebraska    College    of    Medicine, 

Omalia,  Neb. 
Wake  Forest  College  School  of  Medicine,  Wake 

Forest,  N.  C. 
University  of  North  Dakota  School  of  Medicine, 

University,  N.  D. 

CHICAGO  MEETING  OP  THE  AMERICAN  CHEM- 
ICAL SOCIETY 

The  fall  meeting  of  the  American  Chemical 
Society  will  be  held  with  the  Chicago  Section, 
September  6  to  10  inclusive.  The  preliminary 
program  assures  a  meeting  which  you  can  not 
afford  to  miss.  The  Chicago  Section,  by  far 
the  largest  west  of  the  Alleghenies,  is  arrang- 
ing details  of  entertainment  in  their  usual  vig- 
orouB  manner  and  one  of  the  largest  and  most 
interesting  meetings  ever  held  is  surely  in 
view.    Let  every  member  who  can  be  present. 

Registration  will  begin  during  the  morning 
of  September  7  at  the  Congress  Hotel.  In- 
formation Bureau  will  be  located  at  the  hotel, 
and  competent  guides  will  be  stationed  at  all 
the  railroad  depots.  Tickets  for  the  banquet, 
smoker  and  excursions  will  be  obtained  at  the 
registration  desk.  Please  give  the  matter  of 
registering  and  obtaining  tickets  your  first  at- 
tention, as  this  will  render  our  hosts  a  cour- 
tesy that  will  be  appreciated.  Tuesday  after- 
noon a  special  registration  desk  will  be  placed 
in  the  Northwestern  University  Gymnasium. 

The  general  program  is  as  follows: 

Monday,  September  6 

12.30  P.M. — Luncheon  to  the  directors  and  advis- 
ory committee  of  the  American  Chemical  Society 
by  the  directors  of  the  Chicago  Chemists  Club. 

4  P.M. — Council  meeting. 

6.30  P.M. — ^Dinner  to  the  councilors  by  the  Chi- 
cago Section. 

8.15  P.M. — Council  meeting  resumed. 

Tuesday,  September  7 

10  A.M. — General  meeting  of  the  society.  Gold 
Boom,  Congress  Hotel.  Registration  during  the 
morning. 

Addresses  of  Welcome — ^Dr.  Julius  Stieglitz, 
Honorable  chairman  of  the  convention  and  a  rep- 
resentative of  the  Chicago  Association  of  Com- 
merce. 

Besponse — ^President  W.  A  Noyes. 


Two  main  addresses  of  thirty  minutes  each,  one 
by  a  prominent  local  business  man  and  the  other 
by  a  scientist  of  national  standing. 

1.15  P.M. — ^Entrain  for  Evanston. 

3.15  P.M. — Continuation  of  general  meeting  of 
the  society  in  the  Northwestern  University  Gym- 
nasium. 

Addresses — *  *  Relation  of  educational  institutions 
to  the  industries, ' '  Professor  H.  P.  Talbot.  ' '  Some 
uses  of  silica  gels,"  Professor  W.  H.  Patrick. 

4.30-10  P.M. — Combined  men  and  ladies  enter- 
tainment and  reception,  garden  party,  and  beach 
party,  including  outdoor  picnic  dinner  and  smoker, 
band  and  orchestra  concerts  and  organ,  recital, 
swimming,  dancing,  singing,  sports  and  a  special 
evening  program. 

Wednesday,  September  8 

9  A.M. — Divisional  meetings  at  the  University  of 
Chicago. 

12-2  P.M. — ^Luncheon  at  the  Edelweis  Gardens. 

2  P.M. — Excursions — to  Sherwin  Williams  Paint 
Co.,  Carter  White  Lead  Co.,  Libby,  McNeil  and 
Libby  Canning  Plant,  Pullman  Car  Co.,  Doehler  Die 
Casting  Co.  Assemble  at  Van  Buren  St.  Sta- 
tion of  I.  S.  at  2. 

6.30  P.M. — ^Alpha  Chi  Sigma  Dinner. 

8  P.M. — Presidential  address:  "Chemical  Publi- 
cations," Professor  W.  A.  Noyes. 

Thursday,  September  9 

9  A.M. — ^Divisional  meetings,  University  of  Chi- 
cago. 

12-2  P.M. — ^Luncheon. 
2  P.M. — ^Divisional  meetings. 
4  P.M. — ^Meeting  of  chairmen  and  secretaries  of 
local  sections. 

7  P.M. — ^Banquet  at  Congress  Hotel. 

Friday,  September  10 
Excursions  to  Geary  Iron  Foundries  Co.,  Fansteel 
Co.,  Lindsay  Light  Co.,  Camotite  Reduction  Co., 
National    Malleable    Castings    Co.    (number    lim- 
ited).    Others  to  be  announced. 

Titles  for  papers  should  be  first  sent  to  the 
secretary  of  the  appropriate  division  or  sec- 
tion and  not  to  the  secretary  of  the  society. 
Titles  to  appear  on  the  final  program  must  be 
in  the  hands  of  the  individual  secretaries  not 
later  than  August  21.    The  following  are  the 
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addresses  of  the  divisional  and  sectional  secre- 
taries: 

IHvi9ians: 

AgricfUtwral  and  food  chemiitry:  T.  J.  Brtan, 

4100  Filmore  St.,  Chicago,  HI. 
Biological  chemistry:  A.  W.  Dox,  er.  Parke,  Davis 

ft  Co.,  Detroit,  Mich. 
Dye  section:  R.  Norkis  Shbevb,  43  Fifth  Ave., 

New  York,  N.  Y. 
FertUieer  chemistry:  H.  C.  Moore,  209  W.  Jack- 
son Blvd.,  Chicago,  HI. 
Industrial   and   engineering    chemistry:    H.    E. 

HowK,  Marino  Biological  Laboratory,  Woods 

Hole,  Mass. 
Organic  chemistry:  Boqeb  Adahs,  Universitj  of 

Illinois,  Urbana,  111. 
Pharmaceutical   chemistry    (medicincU   products 

chemistry) :  Edgar  B.  Carter,  2615  Ashland 

Ave.,  Indianapolis,  Ind. 
Physical    and    inorganic    chemistry:     H.     N. 

Holmes,  Severance  Chemical  Laboratory,  Ober- 

lin,  O. 
Buhher  chemistry:  Arnold  H.  Smith,  Goodyear 

Tire  ft  Bubber  Co.,  Akron,  Ohio. 
Water,  sewage  and  sanitation:  W.  W.  Skinner, 

Bureau  of  Chemistry,  Washington,  D.  C. 
Sections: 

Leather  chemistry:  William  Klaber,  613  North 

Third  St,  Newark,  N.  J. 
Sugar  chemistry:  Frederick  J.  Bates,  Bureau  of 

Standards,  Washington,  D.  C. 

Members  wlio  are  to  read  papers  having  a 
popular  appeal  are  requested  to  send  synopses 
of  them  for  the  use  of  the  A.  C.  S.  News  Serv- 
ice, care  of  American  Chemical  Society,  1 
Madison  Ave.,  Room  344,  Metropolitan  Bldg. 
(Tower)  New  York  City,  which,  in  cooi)era- 
tion  with  the  local  publicity  committee,  will 
conduct  the  press  room.  A  short  abstract 
(about  100  words)  should  be  sent  with  the 
title  of  papers  or  handed  to  the  secretary  of 
your  division  at  the  time  of  presentation,  so 
that  it  may  appear  in  Science,  if  you  wish 
your  paper  to  have  publicity  or  to  obtain  prior- 
ity through  this  publication. 

The  final  program  will  be  sent  about  Sep- 
tember 1  to  all  members  who  before  August  29 
Imve  signified  their  intention  of  attending  the 
meeting;  to  the  secretaries  of  sections;  to  the 
council;  to  members  of  the  Chicago  Section, 
and  to   all  members  making  special  request 


therefor  by  mailing  a  postal  card  to  this  office 
direct. 

Charles  L.  Parsons, 
Secretary 
1709  G  Street,  Washington,  D.  C. 


SCIENTIFIC  NOTES  AND  NEWS 
Dr.  George  Ellery  Hale,  director  of  the 
Mount  Wilson  Observatory,  has  been  elected 
one  of  the  twelve  foreign  members  of  the 
Society  Italiana  delle  Scienze,  in  succession 
to  the  late  Lord  Kayleigh. 

Professor  Raymond  Pearl,  of  the  Johns 
Hopkins  University,  has  been  decorated  by 
the  King  of  Italy  as  Knight  of  the  Crown  of 
Italy. 

A  Mary  Kinglsey  medal  has  been  awarded 
by  the  Liverpool  School  of  Tropical  Medicine 
to  Ch.  Warden  Stiles,  of  the  United  States 
Public  Health  Service,  for  his  work  on  the 
eradication  of  hookworm  disease. 

Sir  W.  J.  Pope  has  been  elected  an  associate 
of  the  section  for  the  mathematical  and  phys- 
ical sciences  of  the  Royal  Belgian  Academy. 

The  first  gold  medal  given  by  the  Institu- 
tion of  Sanitary  Engineers  was  presented  at 
the  annual  siunmer  meeting  of  the  institution 
to  Major  A.  J.  Martin  "for  his  services  in 
originating  health  week  and  in  the  develop- 
ment of  civil  and  military  sanitation  before 
and  during  the  war." 

Mr.  G.  W.  Morey,  of  the  Geophysical  Lab- 
oratory, Carnegie  Institution  of  Washington, 
who  has  been  on  leave  of  absence  in  charge  of 
the  optical  glass  plant  of  the  Spencer  Lens 
Company  of  Buffalo,  N.  Y.,  since  November, 
1918,  has  returned  to  his  research  work  at  the 
laboratory.  i 

Mr.  M.  J.  Proffitt,  formerly  of  the  Great 
Western  Sugar  Company,  Denver  Colorado, 
has  been  put  in  charge  of  sugar  technology 
at  the  Bureau  of  Standards. 

Mr.  Friend  Lee  Mickle,  bacteriologist  of 
the  Bureau  of  Laboratories  of  the  Connecti- 
cut State  Department  of  Health,  has  been 
appointed  director  of  laboratories  for  the 
Bureau  of  Health  of  Atlantic  City,  N.  J. 
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Dr.  Waldeicab  T.  Schaller  has  severed 
liis  connection  with  the  Great  Southern  Sul- 
phur Co.,  Inc.,  of  New  Orleans,  La.,  and  has 
returned  to  the  United  States  (Geological 
Survey,  Washington,  D.  0. 

Professor  Charles  J.  Chamberlain,  of  the 
University  of  Chicago,  has  been  invited  to 
deliver  a  lecture  on  Cycads  before  the  Botan- 
ical Section  of  the  British  Association  for  the 
Advancement  of  Science.  He  goes  as  the 
guest  of  the  association,  which  meets  at 
Cardiff,  Wales,  on  August  24. 

Professors  L.  E.  Dickson,  of  the  Univer- 
sity of  Chicago,  and  L.  P.  Eisenhart,  of 
Princeton  University,  have  been  elected  dele- 
gates of  the  American  section  of  the  Inter- 
national mathematical  union  to  attend  the 
meeting  of  the  union  at  the  University  of 
Strasbourg  beginning  September  18,  1920. 

Dr.  F.  Burt  Wolbaoh,  of  Harvard  Medical 
School,  who  has  been  abroad  for  six  months 
in  an  effort  to  establish  definitely  the  organ- 
ism causing  typhus,  has  returned  to  the 
United  States. 

Dr.  Arturo  Garcia  t  Casariego,  assistant 
professor  of  pathologic  anatomy  and  histology 
of  the  School  of  Medicine  of  the  University  of 
Havana,  has  been  designated  by  the  govern- 
ment to  make  a  trip  abroad  to  study  matters 
relating  to  the  teaching  of  these  subjects. 
Dr.  Gillermo  Dfaz  y  Macias,  professor  of 
practical  pharmacy,  has  been  commissioned  to 
study  the  organization  of  pharmacologic  lab- 
oratories abroad. 

The  Harveian  Oration  of  the  Royal  College 
of  Physicians,  London,  will  be  delivered  by 
Sir  Frederick  Andrews  on  October  18;  the 
Horace  Dobell  lecture  by  Sir  William  Leish- 
man  on  November  2 ;  the  Bradshaw  lecture  by 
D.  R.  C.  B.  Wall  on  November  4;  and  the 
FitzPatrick  lectures  on  the  History  of  Medi- 
cine by  Dr.  E.  G.  Browne,  of  Pembroke  Col- 
lege, Cambridge,  November  9  and  il. 

It  is  stated  in  Nature  that  the  Rayleigh 
Memorial  Committee  has  decided  that  the 
memorial  to  the  late  Lord  Rayleigh  in  West- 
minster Abb^y  shall  take  the  form  of  a  mural 
tablet  to  be  erected  near  the  memorials  to 


Sir  Humphry  Davy  and  Dr.  Thomas  Young. 
The  execution  of  the  tablet  will  be  entrusted 
to  Mr.  Derwent  Wood  It  is  expected  that 
after  all  expenses  are  met  th^e  will  be  a  bal- 
ance remaining,  and  this  the  committee  pro- 
poses shall  be  used  to  establish  a  library  fund 
at  the  Cavendish  Laboratory,  Cambridge,  with 
which  Lord  Rayleigh  was  closely  associated. 

Dr.  Walter  Faxon,  in  charge  of  moUusca 
and  Crustacea  in  the  Museum  of  Comparative 
Zoology  of  Harvard  University,  from  1886 
until  about  five  years  ago,  and  previously 
assistant  professor  of  zoology  at  the  univer- 
sity, died  on  August  10.  Dr.  Faxon  gradu- 
ated from  Harvard  College  in  the  class  of 
seventy-one. 

The  death  is  announced  of  Professor  Felix 
Guyon,  a  former  president  of  the  Paris  Acad- 
emy of  Medicine,  head  of  the  Hopital  Necker 
and  known  for  his  work  on  the  diseases  of  Ihe 
urino-genital  organs. 

The  Bulletin  of  the  American  Mathematical 
Society  announces  the  following  deaths 
among  mathematicians :  Professor  P.  van  Geer, 
on  October  8,  1919,  at  the  age  of  seventy- 
eight  years;  Professor  M.  Haid,  of  the 
Karlsruhe  technical  school,  on  November  15, 
1919;  Professor  A.  Boersch,  at  Homburg;  Pro- 
fessor R.  Heger,  at  Dresden,  at  the  age  of 
seventy-three  years;  Professor  Paul  Stackel,  of 
the  University  of  Heidelberg,  on  December 
13,  at  the  age  of  fifty-seven  years;  Professor 
R.  Malstroem,  of  the  department  of  mechanics 
at  the  technical  school  at  Helsingfors. 

The  United  States  Civil  Service  Com- 
mission announces  for  S^tember  21,  1920, 
an  open  comx)etitive  examination  for  Nat- 
uralist on  the  Steamer  Alhatroea  in  the  Bu- 
reau of  Fisheries  at  $2,200  a  year  with  a 
possible  bonus  of  $20.00  a  month.  Competi- 
tors are  not  required  to  report  for  examina- 
tion at  any  place  but  will  be  rated  on  educa- 
tion, experience  and  thesis  or  publication. 
Further  information  may  be  obtained  by  ap- 
plication to  the  Civil  Service  Commission, 
Washington,  D.  C. 

A  FIRST-HAND  study  of  Alaskau  reindeer  and 
land  fur-bearing  animals  is  now  being  made 
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by  Dr.  E.  W.  Nelson,  chief  of  the  Biological 
Survey,  United  States  Department  of  Agri- 
culture, and  seyeral  specialists  belonging  to 
the  staff  of  the  bureau.  Dr.  Nelson  will 
spend  from  two  to  three  months  in  Alaska, 
while  the  other  specialists  will  be  in  Alaska 
under  permanent  appointment  acquiring  in- 
formation which  will  be  valuable  in  the  ad- 
ministration of  new  duties  assigned  to  the 
Department  of  Agriculture  by  recent  acts  of 
Congress,  namely,  the  improvement  of  rein- 
deer herds  as  a  source  of  meat  in  the  Terri- 
tory, fox  farming,  and  the  protection  of  land 
fur-bearing  animals.  One  of  the  men  accom- 
panying Dr.  Nelson — ^Dr.  S^mour  Hadwen — 
was  formerly  connected  with  the  health  of 
animals  branch  of  the  Canadian  department 
of  agriculture.  He  and  a  new  member  of  the 
the  staff,  formerly  connected  with  the  Alaska 
Reindeer  Service  of  the  Department  of  the 
Interior,  are  devoting  their  attention  to  dis- 
eases among  the  reindeer.  Two  other  mem- 
bers of  the  party,  formerly  grazing  examiners 
with  the  Forest  Service,  are  investigating  the 
grazing  areas  of  Alaska  to  determine  the 
regions  best  suited  to  the  reindeer. 

Thx  timber  on  the  Tongass  National  Forest 
in  Alaska  is  said  in  a  report  issued  by  the 
United  States  Forest  Service  to  be  of  partic- 
ular importance  in  connection  with  the  paper 
situation.  It  is  estimated  that  there  are 
about  seventy  billion  board  feet  in  Sitka, 
spruce  and  western  hemlock  well  suited  for 
X>aper  making.  The  timber  is  located  in  a 
comparatively  narrow  belt  along  some  1,200 
miles  of  coast  line.  Water  power  is  avail- 
able, as  is  also  deep  water  transportation  from 
numerous  mill  sites.  It  is  estimated  that  the 
cut  from  this  region  alone  would  insure  a 
perpetual  supply  large  enough  to  meet  one 
half  of  the  present  newsprint  requirements  of 
the  United  States.  Alaska  is  one  of  the 
centos  to  which  the  newsprint  industry  of  the 
United  States  should  look  for  a  large  future 
development,  says  the  report  The  same  is 
true  of  centers  in  the  west  where  immense 
resources  of  pulp  wood  supply  are  now  almost 
wholly  undeveloped.  Much  of  this  timber  is 
in    the    nationid    forests.    To    bring    about 


properly  the  development  of  the  pulp  and 
paper  industry  in  new  regions  of  abundant 
timber  supplies  the  report  recommends  a  con^ 
prdiensive  survey  to  furnish  exact  informa- 
tion upon  the  stand  and  location  of  suitable 
timber  and  other  needed  data. 

In  connection  with  the  meeting  of  the 
American  Ornithologists'  Union  in  Washing- 
ton, D.  0.,  this  year,  the  local  committee  plans 
to  hold  an  exhibit  showing  the  history  and 
development  of  zoological  illustration  as  ap- 
plied to  birds,  including  original  drawings, 
paintings  and  photographs.  The  pictures, 
which  may  be  mounted  on  cards,  but  not 
framed,  will  be  exhibited  under  glass  in  the 
Library  of  Oongrees  where  the  exhibit  will 
be  held  together  a  month  or  more.  So  far 
the  consensus  of  opinion  is  that  to  keep  the 
exhibit  within  bounds,  each  artist  shall  be 
limited  to  original  drawings  or  paintings  and 
each  photographer  to  2  prints. 

An  advisory  coimcil  for  the  Board  of  Sur- 
veys and  Maps  was  organized,  at  a  meeting 
held  in  Washington,  Monday,  July  12,  to  serve 
as  an  agency  through  which  the  Board  can 
reach  the  map-using  public  and  the  public 
offer  suggestions  or  criticisms  regarding  the 
work  of  the  various  bureaus  of  the  Federal 
Gbvemment  engaged  in  making  surveys  and 
maps.  The  Board  of  Surveys  and  Maps  has 
greatly  increased  the  cooperation  between  the 
different  government  bureaus  and  has  estab- 
lished a  central  office  from  which  information 
may  be  obtained  regarding  any  map  published 
by  any  government  bureau.  It  remains  for 
the  public  to  utilize  the  facilities  offered  in 
the  same  spirit  of  cooperation.  The  advisory 
council  consists  of  twenty  or  more  representa- 
tives of  the  various  national  engineering,  sci- 
entific, and  map-issuing  associations  of  the 
country  who  are  interested  in  improving  the 
efficiency  of  the  government  map-making 
agencies  and  the  character  and  usefulness  of 
the  maps  produced.  It  is  hoped  that  sug- 
gestions of  unmet  needs,  improvements  in 
technique,  or  ways  in  which  the  government 
maps  and  engineering  information  can  be 
made  more  useful  to  the  map-using  citizens 
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of  the  country  will  be  sent  to  the  officers  of 
the  Council,  Edward  B.  Mathews,  chairman. 
National  Research  Council,  or  A.  G.  Seiler, 
secretary.  Touring  Bureau,  A.  A.  A.,  Biggs 
Building,  Washington,  D.  C. 

The  annual  meeting  of  the  Society  for  Ex- 
tending Rothamsted  Experiments  was  held  on 
June  18  at  Eothamsted,  Harpenden.  Mr.  J. 
F.  Mason  presided.  It  was  reported  by  Dr. 
E.  J.  Russell,  director,  that  the  work  of  the 
station  had  again  become  normal.  The  staff 
was  now  complete,  and  operations  active  in  all 
departments.  The  staff  of  the  station  at  pres- 
ent numbers  70,  and  there  are  large  labora- 
tories and  a  300-acre  farm.  The  Ministry  of 
Agriculture  has  now  asked  that  the  station 
shall  undertake  the  study  of  the  diseases  of 
plants,  and  although  the  work  has  been  begun 
the  present  facilities  are  quite  inadequate.  It 
is  proposed  to  buy  an  adjoining  site  to  build 
there  a  special  laboratory  for  this  work.  For 
this  £4,000  is  needed,  and  half  will  be  pro- 
Tided  by  the  government.  The  remainder  has 
to  be  found  privately,  and  a  fourth  of  the 
amoimt  has  already  been  subscribed. 

According  to  an  Associated  Press  despatch 
an  expedition  fitted  out  by  the  Swedish  So- 
ciety of  Anthropology  and  Geography  of  Stock- 
holm has  left  Yokahama  to  make  a  scientific 
survey  of  the  peninsula  of  Kamchatka.  The 
work  will  last  for  at  least  two  years.  The  mem- 
bers of  the  expedition  are  from  the  University 
of  Stockholm  and  are  imder  the  direction  of 
Even  Bergman.  They  are  prepared  for  a  zo- 
ological, botanical  ethnogrraphical,  geological 
and  geographical  survey  of  the  whole  penin- 
sula. The  collections  will  be  donated  to  the 
Swedish  Geographical  Society  and  to  the  Uni- 
versity of  Stockholm.  Kamchatka  is  known 
to  have  a  rich  and  varied  flora  and  fauna,  but 
it  is  comparatively  unknown  to  scientists.  The 
plant  life  is  particularly  interesting,  as  it  is 
unusually  extensive  for  the  high  latitude,  and 
many  of  the  forms  belong  to  regions  much 
farther  south.  Birds  and  animals  are  numer- 
ous, and  as  far  as  known  are  similar  to  those 
of  Alaska. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

The  Harvard  University  School  of  Medi- 
cine has  received  $350,000  from  the  Rocke- 
feller Foundation  for  the  development  of 
psychiatry,  and  $300,000  for  the  development 
of  obstetric  teaching. 

Mr.  M.  Douglas  Flattery,  an  American,  has 
presented  the  Institute  of  Bacteriology  at 
Lyons  with  100,000  francs  for  an  annual  schol- 
arship for  a  student  who  will  specialize  in  lab- 
oratory work  on  the  bacteriology  of  infectious 
diseases. 

At  the  University  of  Minnesota  Dr.  W.  H. 
Hunter  has  been  appointed  professor  of  chem- 
istry and  acting  head  of  the  division  of  or- 
ganic chemistry;  Dr.  C.  A.  Mann,  professor 
of  industrial  chemistry  and  acting  head  of 
the  division  of  industrial  chemistry ;  Dr.  G.  H. 
Montillon,  associate  professor  of  industrial 
chemistry,  and  Dr.  R.  E.  Kirk,  of  Iowa  State 
College,  assistant  professor  in  general  chem- 
istry. 

Dr.  Daniel  Starch,  of  the  University  of 
Wisconsin,  has  become  associate  professor  of 
psychology  in  the  school  of  business  adminis- 
tration at  Harvard  University. 

Professor  James  Newton  Michie,  assistant 
professor  of  mathematics  in  the  Agricultural 
and  Mechanical  College  of  Texas,  has  been  ap- 
pointed adjunct  professor  in  the  department  of 
applied  mathematics  at  the  University  of 
Texas. 

P.  W.  BouTWELL,  assistant  •  professor  of 
agricultural  chemistry  at  the  University  of 
Wisconsin,  has  been  appointed  associate  pro- 
fessor of  chemistry  at  Beloit  College. 

W,  J.  Fuller,  assistant  professor  of  civil 
and  structural  engineering  of  the  University 
of  Wisconsin  Extension  Division,  has  recently 
resigned  to  accept  a  position  on  the  engineer- 
ing staff  of  the  Government  Institute  of  Tech- 
nology at  Shanghai,  China. 

The  Btdletin  of  the  American  Mathematical 
Society  states  that  at  the  University  of  Ber- 
lin, Professor  L.  E.  Brouwer,  of  the  Univer- 
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sity  of  Amsterdam,  has  been  appointed  pro- 
fessor of  mathematics;  Professor  R.  von 
Mises,  of  the  Dresden  technical  school,  has 
been  appointed  professor  of  applied  mathe- 
matics, and  Dr.  Issai  Schur  has  been  promoted 
to  a  full  professorship  of  mathematics.  Pro- 
fessor C.  Carathi^odory  has  resigned,  to  accept 
a  profesaorship  at  the  National  University  of 
Athens. 


DISCUSSION    AND    CORRESPONDENCE 

BPPICIBNCY    IN    THERMAL    CALCULATIONS 

There  is  something  wrong  with  the  com- 
monly accepted  definitions  used  in  calcula- 
ting efficiency  when  applied  to  thermal  phe- 
nomena. 

Take  the  following  case  as  an  example.  An 
ice-making  machine  is  placed  in  a  room  that 
requires  heating.  Let  us  calculate  the  effi- 
ciency of  the  operation  of  heating  the  room. 
Assuming  the  machine  to  be  operated  by  an 
electric  motor,  the  heat  supplied  to  the  room 
consists  of  two  parts,  the  heat  equivalent  of 
the  electric  current,  and  the  heat  withdrawn 
from  the  water  in  making  ice.  As  the  entire 
irachine  is  located  in  the  room,  there  are  no 
losses,  all  friction  being  utilized  as  useful 
heat.  We  therefore  have  a  case  where  the 
useful  heat  is  greater  thtin  the  heat  we  paid 
for,  or  an  efficiency  of  over  100  per  cent. 

For  another  illustration,  consider  the  heat- 
ing of  a  room  by  an  electric  heater.  The 
efficiency  is  100  per  cent.,  as  all  the  energy 
of  the  current  goes  into  the  room.  But  this 
same  current  could  have  been  used  to  run 
machinery  in  the  room,  such  as  fans,  sewing 
machines,  etc.,  that  would  have  returned  all 
the  beat  to  the  room  eventually.  Should  not 
this  additional  work  be  considered  in  calcu- 
lating the  efficiency  of  the  outfit? 

There  is  one  long  established  law  that  gives 
the  clue  to  more  suitable  definitions  of 
thermal  heat  units.  Carnot  established  the 
fact  that  the  efficiency  of  an  ideal  heat  engine 
was  equal  to  (T^  —  T^)/T^  where  T^  equals 
the  absolute  temperature  of  the  source  of  heat 
and  2^2  the  temperature  of  the  exhaust  In 
other  words  the  work  that  it  is  possible  to 
obtain  from  heat  depends  upon  the  di£Perence 


in  t^ssnperature  as  well  as  upon  the  calories 
present. 

Our  efficiency  terms  would  be  of  more  prac- 
tical value  if  instead  of  using  the  calories  we 
should  use  a  modified  heat  imit  consisting  of 
the  calory  multiplied  by  the  ratio  referred  to 
above,  taking  the  value  T,  as  the  lowest  tem- 
perature of  the  surrounding  air,  condenser 
water,  etc 

This  would,  of  course,  increase  the  mathe- 
matical difficulties,  but  why  say  that  a  boiler 
has  an  efficiency  of  80  per  cent,  when  but  one 
third  of  that  80  per  cent,  can  be  used  by  an 
ideal  engine.  This  method  would  also  bring 
out  forcibly  the  tremendous  losses  in  heating 
houses  by  coal,  without  making  use  of  the 
power  as  a  by-product  The  inefficiency  of 
the  steam  locomotive  is  frequently  commented 
upon,  but  the  inefficiency  of  raising  the  tem- 
perature of  a  house  10°  F.  is  so  much  greater 
that  it  should  be  made  evident  to  all. 

There  is  one  serious  objection  to  the  use  of 
a  ratio  such  as  that  of  Camot's  cycle  as  part 
of  a  unit  of  heat  That  is,  is  Oarnot's  cycle 
the  best  possible  cycle?  None  other  has  been 
developed  as  yet,  but  we  have  not  established 
the  proposition  that  none  can  be  developed. 


Allan  W.  Forbes 


WoBCBSTER,  Mass. 


In  Mr.  Forbes's  interesting  communication, 
which  the  editor  has  been  good  enought  to  let 
me  see,  he  has  perhaps  overlooked  the  fact 
that  in  a  reversible  cycle,  the  efficiency  being 
defined  as  the  ratio  of  work  done  to  heat 
taken  in  for  a  motor,  always  less  than  unity, 
if  the  efficiency  of  a  freezing  machine  or 
heating  plant  be  defined  as  the  ratio  of  heat 
taken  up  to  work  done,  this  will  be  the  recip- 
rocal of  the  efficiency  of  the  motor,  and  con- 
sequently greater  than  imity.  Evidently  the 
efficiency  will  be  greater  the  smaller  the  tem- 
I)erature  interval  to  be  covered.  This  was 
pointed  out  many  years  ago  by  Lord  Kelvin, 
who  called  attention  to  the  enormous  waste  in 
heating  a  house,  the  di£Ference  of  temperature 
employed  being  that  from  the  red  heat  of 
combustion  of  the  coal  to  the  temperature 
desired,  when  all  that  is  needed  is  the  small 
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range  between  indoor  and  outdoor  tempera- 
tures. Lord  Kelvin  actually  proposed  to  heat 
a  house  by  a  reversed  heat  engine  or  refriger- 
ating machine.  I  am  not  aware  whether  this 
has  actually  been  tried  in  practise. 

By  the  efficiency  of  a  boiler  we  mean  the 
ratio  of  the  energy,  contained  in  the  hot 
water  and  steam  into  which  it  has  been  con- 
verted, to  the  amount  of  heat  that  may  be 
realized  by  burning  the  coal.  This  suffices  to 
indicate  the  x>6rformance  of  the  boiler,  while 
that  of  the  engine  is  a  separate  thing,  and 
suffices  to  compare  the  performance  of  the 
engine  with  that  of  a  perfect  engine,  limited 
as  it  is  by  the  second  law  of  thermodynamics. 
l£r.  Forbes  casts  doubt  upon  Camot's  cycle 
being  the  most  perfect  one,  but  that  was 
thoroughly  proved  by  Camot  to  be  the  case. 
In  fact  the  gas-engine  and  the  Diesel,  which 
approach  most  nearly  to  the  Camot  cyclei, 
have  the  highest  efficiency  that  has  been  at- 
tained. l£r.  Forbes  is  correct  in  pointing  out 
the  fact  that  the  efficiency  of  electric  heating 
is  unity,  a  fact  which  interests  the  consumer, 
who  in  this  rare  case  knows  that  the  meter 
can  not  do  him  an  injustice,  and  yet,  for  all 
that,  this  is  not  a  cheap  method  of  heating. 
Electricity  can  compete  with  the  ice-man. 

Arthur  (Jordon  Webster 

REVERSAL    OP  THB   SODIUM    LINE 

To  THB  Editor  op  Science:  On  a  recent 
visit  to  a  large  plate-glass  factory  in  the 
vicinity  of  Charleston,  West  Va.,  I  had  the 
good  fortune  to  note  the  reversal  of  the  well- 
known  sodium  line  "D."  The  instrument 
used  was  a  small  pocket  direct-vision  spectro- 
scope, which  I  carry  with  me  on  technical 
trips. 

The  furnace  was  a  200-ton  plaite-glass  tyi)e, 
gas  fired;  and  the  reversal  was  noted  at  the 
peep-hole  near  the  charging  end,  and  shortly 
after  the  introduction  of  a  fresh  charge  of  the 
"mix.*^  The  reversal  was  noted  in  the  case 
of  two  furnaces,  one  of  these  giving  a  steady 
reversal,  and  one  giving  a  wavering  and 
intermittent  reversal.  The  phenomenon  was 
noted  both  by  myself  and  also  by  three  dis- 
tinguished technical  friends  attendant  on  the 


trip.  Of  course  the  reversal  of  the  sodium 
lines  is  frequently  observed  in  the  electric  arc, 
but  this  is  the  first  instance  in  my  experi- 
ence that  I  have  noted  such  reversal  in  a  fuel- 
fired  furnace.  The  temi>erature  of  the  fur- 
ance  was  probably  approximately  8,000®   F. 

The  observation  may  be  more  common  in 
the  experience  and  observation  of  others;  but 
if  this  brief  note  should  prove  of  value,  the 
writer  will  be  glad  to  answer  any  detailed 
questions  regarding  this  rather  unique  mat- 
ter. I  have  long  held  the  opinion  that  the 
si)ectroscope  has  not  been — and  is  not  yet — 
used  for  its  full  technical  worth  in  the  prac- 
tical arts. 

Charles  8.  Palmer 

United  Fuel  Gas  Co., 
Charleston,  West  Va. 

THB  CARNEGIE  FOUNDATION  AND  RESEARCH 
IN    THE    COLLEGES 

In  a  paper  on  college  government  and  the 
teacher's  salary,  in  the  14th  annual  report  of 
the  Carnegie  Foundation  for  the  Advancement 
of  Teaching,  the  statement  is  made  that  much 
of  what  passes  for  research  in  American  uni- 
versities is  only  imitation  research,  which  is 
detracting  from  the  quality  of  the  teaching  to 
which  the  students  are  entitled.  The  conclu- 
sion is  drawn,  by  inference  at  least,  that  the 
large  sums  of  mon^  spent  on  this  kind  of 
research  could  be  expended  much  more  profit- 
ably in  strengthening  the  teaching  work.  It 
is  unnecessary  to  debate  the  correctness  of  the 
writer's  judgment  as  to  the  quality  of  the 
research  work  done  in  the  universities.  A 
large  part  of  the  research  work  done  every- 
where is  mediocre  or  poor  and  it  would  be 
surprising  indeed  if  this  did  not  imply  also  to 
the  colleges.  No  doubt  the  work  done  in 
some  institutions  is  inferior  to  that  of  some 
others  just  as  the  teaching  is  of  different  de- 
grees of  perfection.  It  seems,  however,  that 
the  writer  has  entirely  overlooked  one  aspect 
of  research  work  which  in  the  colleges  shoiild 
be  given  the  most  serious  consideration. 

For  many  years  the  appreciation  of  the 
value  of  research  has  been  growing  in  this 
country.    This  interest  has  been  greatly  stim- 
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iQated  by  the  war  and  is  especially  reflected  by 
the  demand  for  investigators  by  the  industries. 
Obvionsly,  if  this  interest  is  to  be  maintained, 
if  indeed  it  is  not  to  be  seriously  checked  by 
unsatisfactory  work  of  poorly  trained  men,  a 
supply  of  investigators  must  be  available,  and 
they  must  come  from  the  colleges.  Of  course, 
a  student  can  not  be  taught  to  be  an  investi- 
gator. He  can  only  be  given  the  tools  of  the 
trade,  the  essential  training  in  the  fimda- 
mentals,  and  the  opportunity  to  make  himself 
into  an  investigator  if  he  has  the  proper 
mental  equipment.  He  must  learn  first  of  all 
that  there  is  such  a  thing  as  research  by  which 
a  livelihood  and  an  honorable  position  can  be 
gained.  Through  contact  with  research  work- 
ers he  must  acquire  that  ^irit  which  is  ab- 
solutely essential  to  continued  investigation, 
and  without  which  few  young  men  will  choose 
the  laboratory  in  preference  to  the  more 
lucrative  offerings  of  the  business  and  pro- 
fessional world.  This  contact  can  be  ob- 
tained only  in  colleges  doing  research  work. 
Every  one  who  has  had  experience  in  main- 
taining the  personnel  of  an  investigational  in- 
stitution knows  that  the  chances  of  getting 
good  research  men  is  much  greater  in  the 
colleges  doing  research  work.  Not  only  does 
he  find  there  students  sufficiently  interested 
in  research  to  consider  it  as  a  calling,  but 
those  who  are  temperamentally  adapted  to 
this  exacting  type  of  work  have  had  some 
opportunity  of  demonstrating  their  fitness. 
Colleges  doing  no  research  work  rarely  turn 
out  an  investigator.  It  is  improbable  that 
the  students  in  these  institutions  differ 
essentially  from  those  whence  most  of  our 
investigators  coma  The  difference  lies  in  the 
inct  that  nothing  is  done  to  develop  those 
having  qualifications  for  this  work.  Musi- 
cians are  not  developed  in  a  technical  school, 
nor  artists  in  a  college  of  law. 

Presumably  research  is  conducted  primarily 
for  the  results  it  may  yield,  but  what  we 
usually  consider  as  the  results  of  university 
research  is  in  reality  but  a  by-product;  the 
real  results  are  the  investigators  it  develops. 

There  has  never  been  a  time  when  the  col- 
leges were  so  unable  to  meet  the  demand  for 


men  to  fill  research  positions.  Under  these 
conditions  should  the  Carnegie  Foundation 
attempt  to  discourage  research  in  the  univer- 
sities, or  should  it  use  its  great  resources  and 
power  to  strengthen  the  weak  places  it  has 
found? 

L.  A.  KOGEBS 

Washington,  D.  C. 

RADICALISM    AND    RESEARCH    IN    AMERICA 

In  a  communication  by  Neil  E.  Stevens 
having  the  title  '^  Radicalism  and  Besearch  in 
America  "  printed  in  the  last  issue  of  Sciencb, 
both  the  title  and  the  purport  of  the  artide 
seem  to  challenge  comment  as  a  form  of 
veiled  propaganda  such  as  is  all  too  common 
at  the  present  tima  When  radicalism  is  now 
pretty  clearly  identified  with  bolshevism, 
I.W.W.ism  and  other  similar  yearnings  after 
dictation  by  the  proletariat  styled  pure  democ- 
racy, and  when  these  eruptions  within  the 
body  politic  are  threatening  to  overthrow  our 
established  system  of  representative  (not 
democratic)  government,  the  claim  is  set  up 
through  insinuations  rather  than  by  direct 
assertions  that  the  fathers  of  our  government, 
Washington,  Adams,  Jefferson,  Franklin  and 
Madison,  were  all  radicals  identified  with  such 
tearing-down  movements.  It  seems  further  to 
be  implied  that  because  they  encouraged  sci- 
ence^ therefore  scientific  men  need  have  no 
fear  that  such  overturns  as  our  radical  now 
propose  will  be  other  than  advantageous  to 
them. 

If  I  have  misinterpreted  the  purport  of  the 
article  I  trust  that  Mr.  Stevens  will  explain 
just  what  radicalism  connotes  in  his  oom- 
munioation. 

William  Herbert  Hobbs 

Ann  Aeb<»,  Michigan, 
July  10, 1920 

[Dr.  Stevens  writes  that  he  does  not  wish 
to  reply  to  Professor  Hobbs,  but  that  he  has 
no  objection  to  a  quotation  from  a  personal 
letter  to  the  editor  in  which  he  says:  ^'I  used 
the  word  ^radicalism'  in  what  I  believed  to 
be  its  correct  sense  as  established  by  good 
usage,  as  Dr.  True  uses  it  in  the  opening 
paragraph  of  his  article  'Thomas  Jefferson 
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in  Eelation  to  Botany'  (Scientific  Monthly), 
and  as  Henry  Jones  Ford  uses  it  in  *  Radical- 
ism in  American  Poltics'  (July,  YcUe  Re- 
view), in  the  first  paragraph  of  which  he  re- 
fers to  Madison  and  Franklin  as  radicals. 
The  word  can  not  possibly  be  regarded  as 
synonymous  with,  or  identified  with,  Bolshe- 
vism, I.W.W.,  or  anarchy."  Ed.] 

ANATOMICAL  LITERATURE 

Professor  Erfch  Kallius  (Anatomischee 
Institute,  Breslau,  Germany),  who  has  taken 
over  the  editorship  of  the  Anatomische  Hefte 
and  Ergebnisse  der  Anatomic  und  Entwick- 
limgsgeschichte,  writes  that  it  is  difficult  now 
to  obtain  foreign  literature  and  that  he  would 
be  very  glad  if  American  contributors  would 
send  reprints  as  freely  as  possible  for  the  use 
of  these  journals. 

H.  V.  Wilson 

University  or  North  Carolina,  Chapel 


SCIENTIFIC  BOOKS 

Oreeh  Science  and  Modern  Science.  A  Com- 
parison and  a  Contrast,  By  Charles 
Singer.  London,  Oxford  University  Press, 
1920,  8o,  22  pp. 

This  lecture,  inaugurating  a  systematic 
course  on  the  history  of  science  and  of  scien- 
tific ideas,  was  delivered  at  University  Col- 
lege, London,  on  May  12,  1920.  Its  author, 
one  of  Emerson's  **  monks  of  Oxford,"  was  a 
captain  in  the  Royal  Army  Medical  Corps 
during  the  recent  war.  Its  object  is  to  bridge 
over  the  embarrassing  gap  between  the  history 
of  Greek  science  and  that  of  modem  science. 
It  is  a  commonplace  to  deride  the  Middle 
Ages  for  sterility  in  science;  the  thing  is 
to  ascertain  just  how,  where  and  why  they 
were  sterile.  This  department  of  historical 
investigation  Singer  defines  as  "  the  pathology 
and  embryology  of  human  thought";  for,  in 
the  Middle  Ages,  Greek  science  did  slowly 
and  surely  die,  and  strange  as  it  may  seem, 
our  modem  scientific  methods  were  actually 
engendered,  by  lengthy  and  painful  travail, 
out  of  medieval  restrictions. 

Of  this  view  of  things.  Dr.  Singers  lecture 
gives  a  clear  and  intelligible  account.    The 


argument  is  as  follows :  It  is  one  of  the  vain- 
est delusions  of  the  modem  mind  to  imagine 
that  we  can  entirely  enter  into  the  modes  of 
thought  of  the  ancient  Greeks.  This  fact, 
which  Singer  has  frequently  insisted  upon  in 
private  correspondence,  was  already  empha- 
sized long  ago  in  the  verses  of  one  who  was 
very   close   to   them,    the   Roman   Lucretius- 

Nec  me  animi  fallit  Graiorum  obseura  reperta 
Dificile  inlustrare  Latinis  versibus  esse, 
Multa  novis  verbis  prsesertim  cum  sit  agendum 
Propter  egestatem  linguae  et  rerum  novitatem. 

But  it  is  at  least  reasonably  certain  that  the 
Greeks    based    their    scientific    system    upon 
Egyptian,  Minoan  and  Assyro-Babylonian  tra- 
dition, that  this  pre-Hellenic  material  was  an 
anonymous,  socialistic,  collectivistic  product; 
while  the  Greeks  thought  as  individuals,  not 
as  a  people,  stamping  their  work,  each  one  of 
them,  with  his  own  individuality,  thus  giving 
to  science  the  eponymous  character  which  it 
has  since  retained.    We  have  only  to  think  of 
Diophantine  algebra,  Euclidian  geometry,  the 
corpus  Hippocraticum  of  Ghdenical  remedies. 
Credulous   and    facile    of   generalization    as 
were  the   Greeks,   they  had  yet   an   abiding 
intuitive   conviction    that    "order   reigns    in 
nature";  that  behind  the  observed  and  ob- 
servable phenomena  there  is  an  ascertainable 
law  which  correlates  them  and  is  their  raison 
d'etre.    It  is  just  this  sense  of  law  in  nature 
and  of  the  necessity  for  personal  scientific  in- 
vestigation that  is  their  most  valuable  heri- 
tage to  posterity.    This  is  what  Sir  H^iry 
Maine  meant   when   he  said  that  "Nothing 
moves   in   the   modern    world   which    is    not 
Greek."     In  the  Middle  Ages,   the  reckless 
freedom  in  speculation  as  to  the  causes   of 
things  which  the   Greeks   enjoyed  was    sup- 
pressed by  prince  and  prelate  as  subversive  of 
the  feudal  theory  of  the  state  and  of  the  theo- 
logical view  of  the  imiverse.    But,  in  spite  of 
the  harm  it  has  done,  there  was,  in  Singer's 
view,  a  distinct  advantage  in  all  this.    It  got 
the    practical    scientific    worker    away    from 
sterile  speciilation  and  down  to  brass  tacks; 
so   that   gimpowder,   printing,   the   mariner's 
compass,    spectacle   lenses   were   inmaediately 
taken  up,  and  the  outcast,  outlawed  medieval 
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surgeon  was  forced  to  become  a  more  prac- 
tical bedside  man  than  the  top-heavy  scholas- 
tic internist.  The  Levitical  code  of  sanita- 
tion (isolation  of  suspects  in  eight  contagions 
diseases),  and  Hindu  (non  Roman)  surgery 
also  gained  a  status.  Modem  science  differs 
from  Greek  and  medieval  science,  however, 
not  so  much  in  aims  or  results,  as  in  processes 
and  methods;  and  here  we  have  "certain  new 
factors  of  an  order  the  world  has  not  before 
seen.*'  Except  in  the  mathematics,  the 
essence  of  which  is  to  give  steps  and  processes, 
the  Greek  scientist  gave  only  conclusions  and 
concealed  his  proofs,  his  findings  being  in  the 
Lucretian  phrase  **  obscura  reperta/*  Con- 
cerning this,  Singer  says  (p.  20) : 

Ancient  mathematics,  like  everything  else  that 
has  come  down  to  ns  from  antiquity,  have  of  course 
snflfered  from  the  accidents  of  time,  but  the  ob- 
scuring power  of  time  is  a  mere  light  veil  com- 
pared to  that  heavy  impenetrable  curtain  that  the 
Greeks  have  themselves  drawn  over  their  biolog- 
ical works. 

The  medieval  scientists  (witness  the  alchem- 
ists or  Leonardo's  mirror- written  physiology) 
had  the  same  tendency.    But  we  pride  ourselves 
upon  the  fact  that  our  scientific  monographs 
are  devoted  mainly  to  definite  proofs  of  the 
author's  propositions.    The  Greeks  had  no  in- 
struments of  precision  because,  being  specula- 
tive philosophers,  they  felt  no  necessity  for 
proofs.     Thus,    while    mathematics,    however 
interrupted  by  the  Dark  Ages,  is  a  scientific 
continuum,  medieval  science,  like  Greek  sci- 
ence, is  too  frequently  a  solution  of  continu- 
ity, while  the  continuity  of  modem  science  is 
insured    by    simple   preservation    of   records. 
The  only  danger  threatening  modem  science, 
as  Singer  sees  it,  is  in  the  isolation  of  scien- 
tific workers  through  the  extreme  and  com- 
plex 8i>ecialization  of  their  subjects,  making 
one  branch  of  science  unintelligible  to  the 
followers  of  another.    The  best  way  to  obviate 
this  danger  is  through  the  broad  study  of  the 
historical   evolution  of  science  as  such,   for 
this   *'  experimental "  method  will   evade  the 
pitfalls  which  befell  Whewell  and  Comte,  viz., 
the  arbitrary  concept  of  a  rigrid  orthodoxy  in 
science,  based  Tipon  a  quasi-medieval  hierarchy 


of  all  the  sciences.  The  history  of  science  is 
not  secular  or  sociological  history,  but  the  cul- 
tural history  of  mankind,  the  bases  of  which 
are  anthropology  and  psychology.  Throiigh 
this  branch  of  study  we  may  clarify  our  own 
concepts,  document  and  preserve  our  records, 
correlate  our  findings  and  so  establish  a  con- 
tinuima  with  the  future  and  the  past. 

The  finely  wrought  argument  (Singer  at 
his  best)  concludes  with  the  thought,  familiar 
to  us  in  certain  well-known  verses  of  Lucre- 
tius, that  the  distinctive  hope  and  glory  of 
the  science  of  our  age  is  ''that  it  will  place 
in  the  hands  of  the  inheritors  of  our  civiliza- 
tion and  our  thought,  whoever  they  may  be, 
an  instrument  that  will  enable  them  to  carry 
on  our  work  from  the  i)oint  at  which  we  leave 
it."  No  one  can  read  this  inspiring  lecture 
without  a  heightened,  clarified  perception  of 
the  superior  worth  of  modem  science  and  the 
dangers  which  beset  it.  In  the  lecturer's  own 
words: 

Our  scientific  system,  of  its  nature,  claims  an 
independence  of  all  race,  nationality  or  creed.  It  is 
of  all  studies  the  most  truly  international.  The 
scientific  man  may,  better  than  most,  claim  with 
St.  Paul  that  he  is  a  citizen  of  no  mean  city,  that 
he  is  the  true  citizen  of  the  world. 

F.  H.  Garrison 
Army  Medical  Musbitm 


SPECIAL  ARTICLES 

THE    PRODUCTION     OP    ARTIFICIAL    HERMA- 
PHRODITES IN  MAMMALS 

During  the  last  ten  years  especially,  there  has 
been  a  decided  impetus  towards  the  analysis  of 
sexual  conditions,  in  animals,  that  has  largely 
centered  itself  around  a  study  of  the  phys- 
iology of  the  sex  glands  by  means  of  trans- 
plantation exi)eriments.  From  1910  to  1913 
Steinach  reported  his  remarkable  results  ob- 
tained from  sex  gland  transplantation  in 
which  one  sex  gland  had  been  transferred  to 
yoimg  castrated  animals  of  the  opposite  sex 
(rata  and  guinea-pigs).  The  results  in  brief 
were:  (a)  masculinization  of  female  animals 
by  implanted  testes  (i.  e.,  the  young  female 
animal,  after  receiving  the  transplant,  de- 
veloped into  a  male-like  animal  as  indicated 
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by  6omatic  dianges — weighty  length,  skeletal 
changes,  hair  coat — as  well  as  by  psychic  be- 
havior— temperament,  and  reactions  toward 
animals  of  the  opposite  sex) ;  and  (h)  femini- 
zation of  young  male  animals  by  the  implanta- 
tion of  an  ovary,  with  corresponding  results.    * 

One  point  of  especial  interest,  in  tibis  work, 
is  in  reference  to  the  apparent  tintagonism  of 
the  sex  glands  (considered  as  hormone  antag- 
onism) when  brought  together  in  the  same 
individual  Steinach  was  unable  to  obtain 
either  a  growth  or  persistence  of  an  implanted 
sex  gland  unless  the  gland  of  the  host  (gland 
of  the  opposite  sex)  was  removed  before  the 
implantation  was  made. 

Following  Professor  Lillie's  study  of  the 
free-martin,  and  at  his  suggestion,  I  began  in 
1916  a  study  of  the  interrelation  of  the  sex 
glands  that  very  soon  led  to  a  reinvestigation 
of  the  conditions  considered  by  Steinach.  In 
his  study  of  cattle  twinning,  Lillie  found  that 
in  a  very  large  percentage  of  cases  the  twin 
fetal  circulations  are  connected  through  an 
anastomosis  of  the  allantoic  blood  vessels,  as  a 
result  of  the  fusion  of  the  chorionic  vesicles. 
In  correlation  with  sUch  a  condition,  and  only 
when  the  twins  were  male  and  female,  the 
ovarian  development  was  suppressed  in  the 
female  of  the  pair;  also,  in  many  cases,  there 
was  an  apparent  superposition  of  male  second- 
ary sex  organs  upon  the  "  determined"  female 
sexual  condition.  In  offering  an  explanation 
of  this  unique  condition,  Lillie  suggested  the 
possibility  of  a  hormone  antagonism  with  a 
dominance  of  the  male  secretion^  ({.  e,,  theo- 
retically a  secretion  of  the  testis,  carried  in 
the  blood  from  the  male  to  the  female  of  the 
pair,  may  be  responsible  for  the  accompanying 
abnormal  condition  found  in  the  female) ;  the 
development  of  the  male  sexual  apparatus  suf- 
fers not  at  all  from  the  unusual  condition.  If 
the  twins  are  homosexual — L  e,,  two  males  or 
two  females — the  reproductive  oystem  of  each 
is  entirely  normaL 

I  have  previously  reported*  the  progress  of 
the  investigation  undertaken  and  have  offered 

I F.  E.  LiUie,  Jowr.  Exp,  Zool,  Vol.  23,  1917. 
1 0.  B.  Moore,  Jour,  Exp,  Zool,  Vol.  28,  Nob.  2 
and  3,  1919. 


a  few  criticisms  of  Steinach's  conclusions.  The 
inunediate  cause  for  this  preliminary  report, 
upon  other  aspects  of  the  problem,  is  the  ap- 
pearance of  a  paper  by  Knud  Sand*  relative 
to  the  possiibility  of  obtaining  a  persistence  or 
growth  of  both  kinds  of  sex  glands  in  the  same 
host  without  any  apparent  ill  effect  to  either 
gland  (a  hermaphroditic  condition) ;  this  paper 
is  practically  a  summary  of  a  larger  monograph 
published  in  Danish. 

Sand,  on  the  whole,  supports  the  work  of 
Steinach  but  has  reflected  some  discredit  on 
the  idea  of  sex  gland  antagonism.  In  a  later 
paper  Steinach  reported  having  succeeded  in 
obtaining  subcutaneous  growth  of  both  kinds 
of  sex  glands  when  these  were  grafted  sim- 
idtaneously  on  the  same  infantile  castrated 
male  animal,  and  Sand,  repeating  the  same 
technic,  obtained  an  hermaphrodite  animal 
both  somatically  (both  glands  persisted,  and 
the  rudimentary  mammary  glands  of  the  male 
animal  underwent  considerable  hypertro^^) 
as  well  as  psychically  (the  animal  is  described 
as  behaving  both  as  a  male  and  as  a  female). 
He  also  implanted  an  ovary  within  the  sub- 
stance of  a  testis  C^  Ovario-testis ")  and  ob- 
tained a  (normal)  persistence  of  both  glands. 
It  is  difficult,  however,  to  clearly  understand 
all  of  the  statements  in  this  paper,  for  after 
describing  such  a  persistence  of  an  ovarian 
graft  within  a  testis  whidi  he  claims  has  been 
left  ''in  their  natural  position,"  he  asserts 
that: 

Neither  did  I  ever  succeed  in  a  real  ingraftkiff 
of  the  heterological  gland  on  non-^sastrated  anUndls, 
whereas  there  was,  as  mentionel  before,  a  posi- 
tive result  if  the  gonads  had  immediately  been 
brought  under  somewhat  the  same  conditions  by 
Bunultaneous  transplantation  on  the  same  animal, 
or  by  the  intimate  union  formed  by  the  produe- 
tion  of  ovario-teetes.« 

Sand  also  agrees  with  Steinach  in  his  ideas 
of  psychical  changes  as  a  result  of  gonad 
transplantation  into  previously  castrated  jowag 
animals  of  the  opposite  sex;  he  uses  as  a  cri- 
terion of  sex  his  interpretations  of  certain 
features  of  the  behavior  of  such  an  ftniTTift], 

» Jour,  of  Physiology,  Vol.  53,  December,  1919. 
« Italics  mine. 
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In  my  former  papers  I  have  discussed  certain 
factors  used  as  definite  indicators  of  maleness 
and  f  emaleness,  and  haye  attempted  to  point 
out  the  difficulty  of  properly  interpreting  the 
observations.  With  considerable  reticence  I 
was  inclined  to  give  some  weight  to  psychical 
behavior  in  cases  of  the  most  extreme  type  of 
reactions;  but  I  wish  again  to  emphasize  the 
absolute  unreliability  of  closely  graded  indi- 
cations of  psychical  behavior  of  rats  and 
^ruinea  pigs  as  an  indication  of  their  sexual 
nature.  It  is,  in  my  opinion,  going  to  an  ex- 
treme when  one  asserts  as  does  Sand : 

This  Bomaitic  heimaphroditism  was  eombined  with 
a  deeided  bisexiialism  of  the  psyeho-sexoal  ehar- 
aeter,  in  that  the  anisnal  showed,  even  during  the 
eoune  of  a  single  hour,  momentary  change  from 
female  to  a  decided  male  character,  according  to 
the  animals  (males,  newly-born  young  ones,  fe- 
males) with  whom  it  was  brought  into  contact.* 

Sand's  general  conclusions  in  reference  to 
sex  gland  growth  seem  entirely  superfluous  in 
the  light  of  my  own  results.  In  explaining  his 
failure  to  obtain  growths  of  ovarian  grafts  in 
non-castrated  infantile  male  animak  he  as- 
sumes a  rather  indefinite  type  of  ''  Immunity  " 
on  the  part  of  the  host,  towards  the  implanted 
tissue,  and  explains  it  as  follows: 

In  every  organism  are  found  certain  substances 
idiieh  are  neoessary  for  the  sexual  glands,  and 
these  substances  the  latter  try  to  obtain  to  the 
greatest  possible  extent.  The  normally  situated 
non-transplanted  gonads  have  the  beet  chance  of 
being  able  to  absorb  these  substances,  for  which 
reason  heterological  (perhaps  also  homological) 
gonads,  transplanted  on  normal  organisms,  can 
not  get  enough  of  these  substances  and  therefore 
perish.  Homological  and  heterological  gonads, 
which  have  been  transplanted  at  the  same  time  to 
the  same  organism,  are  both  able  to  grow  in,  hav- 
ing both  about  the  same  opportunity  of  absorbing 
the  substances. 

Further  the  phenomenon  .that  ovaries  ingrafted 
in  the  testes  find  good  conditions  for  developing 
there,  can  probably  be  explained  by  a  similar 
theory,  in  that  the  substance  of  the  normal  male 
organism,  necessary  for  the  gonads,  are  perhaps 
stored  up  in  the  testes,  both  kinds  of  gonads  thus 
being  able  to  make  use  of  them. 

s  Italics  mine. 


So  far  as  the  persistence  and  growth  of  rat 
gonads  is  concerned,  this  theory  is  entirely  un- 
necessary for  I  have  been  aible  to  obtain 
growths  of  ovarian  grafts,  subcutaneously, 
intra-muscularly,  and  intra-peritoneally,  and 
without  difSculty,  in  young  male  rats  one  of 
whose  sex  glands  was  intact  and  normaL 

This  part  of  my  work  was  begun  in  1917 
and  some  animals  bearing  tiansfplants  are  still 
living;  but  a  detailed  account  of  this  work  is 
nearing  completion  and  will  appear  as  the 
third  paper  of  a  series  ''  On  the  Physiological 
Properties  of  the  Gk>nads  as  Controllers  of 
Somatic  and  Psychical  Characteristics.'' 

I  have  obtained  persistence  of  both  types 
of  sex  glands  grafts  after  transplantation  into 
young  animals  of  the  opposite  sex,  one  of 
whose  sex-glands  had  been  removed  to  furnish 
material  for  other  grafts,  while  the  seoond 
gland  of  theHbost  remained  undisturbed.  In 
the  case  of  the  ovary,  the  graft,  after  persist- 
ing eight  and  one  half  months  in  a  male 
animal  with  an  intact  testis,  presents  all  the 
features  of  a  normal  ovary  of  similar  age 
excepting  corpus  luteum  tissue  and  the  pres- 
ence of  a  larger  number  of  atretic  follicles. 
Normal  follicles  of  all  sizes  are  present — ^pri- 
mordial follicles,  more  mature  ones  showing 
the  beginning  of  the  follicular  cavity,  mature 
follicles,  and  even  those  showing  polar  body 
formation  in  the  ovimi.  The  follicles  seem  not, 
however,  to  go  on  in  their  normal  behavior  to 
ovulation  and  corpus  luteum  formation,  but 
undergo  atresia.  The  fate  of  a  follicular  mass 
can  be  traced  to  its  complete  conversion  into 
interstitial  material  In  this  behavior  of  the 
follicles  of  the  grafts,  they  are  very  similar  to 
corresponding  structures  of  the  young  female 
sex  gland  before  the  age  of  sexual  maturity. 

With  the  testicle  grafts  the  results  are  not 
quite  80  striking  due  to  the  fact  that  mam- 
malian testis  transplantations,  without  excep- 
tion so  far  as  I  am  aware,  results  in  the  loss 
of  the  germinal  epithelium.  The  grafts  re- 
semble considerably  a  cryptorchid  testis  in 
that  both  retain  the  well-rounded  somniferous 
tubules,  but  all  that  remains  of  a  cellular  char- 
acter are  Sertoli  cells.    The  same  disappear^ 
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ance  of  the  germinal  epithelium,  however,  has 
been  noted  in  case  of  ligation  of  the  vas 
deferens  without  further  distuAance  of  the 
testis.  The  testis  graft  does  persist  after 
transplantation  in  a  female,  with  an  intact 
ovary,  and  it  is  as  normal  as  autoplastic  tes- 
ticular grafts,  either  with  or  without  previous 
castration. 

These  observations  show  definitely  that  a 
sex  gland  can  be  successfully  transplanted  to 
an  animal  of  the  opposite  sex  which  retains 
one  normal  gonad.  Positive  cases  are  of 
much  more  significance  than  any  number  of 
negative  cases  and  leave  no  question  as  to 
whether  the  two  glands  can  exist  in  a  func- 
tional condition  within  the  same  organism  at 
the  same  time.  A  male  rat  with  one  testis  will 
function  as  a  normal  male  during  the  time  it 
is  carrying  two  ovarian  grafts  as  an  integral 
part  of  its  somatic  structure;  both  of  these 
grafts  remain  essentially  normal,  showing  all 
grades  of  maturity  of  follicles,  even  after  ex- 
istence, in  the  subcutaneous  tissues  of  the 
male,  of  eight  and  one  half  months. 

A  discussion  of  these  observations  will  be 
taken  up  more  fully  when  the  completed  work 
appears. 

Carl  E.  Moore 

The  TJniversitt  or  Chioaoo 

STATIC    REJUVENATION 

For  several  years  the  writer  has  been 
making  a  systematic  detailed  study  of  the 
driftless  area  of  southern  Indiana,  and  has 
now  in  preparation  a  paper  on  the  physio- 
graphic development  of  the  Knobstone  cuesta 
region  lying  between  the  Muscatatook  and 
Ohio  rivers.  This  particular  region  offers  one 
or  two  problems  of  more  than  local  interest, 
and  the  interpretation  of  one  of  these  will  be 
briefly  stated  here. 

It  appears  that  some  time  about  the  middle 
of  the  Tertiary  the  entire  region  was  reduced 
to  a  peneplain  (Highland  Rim,  or  Lexingrton 
peneplain).  The  region  was  then  rejuvenated 
by  uplift.  Dissection  of  the  uplifted  pene- 
plain  followed.  Dissection  was  fairly  com- 
plete near  the  major  streams,  and,  in  the 
regions  of  soft  rocks,  \o6&\  areas  were  reduced 


to  base-level.  These  locally  reduced  plains 
indicate  that  the  uplift  amounted  to  some- 
thing like  175  feet.  The  region  was  again 
uplifted  and  dissection  was  renewed  or  con- 
tinued. The  Tertiary  uplifted  peneplain  is 
now  represented  by  remnants  which  are  as 
much  as  300  to  500  feet  above  the  present 
local  base-level.  The  New  Albany  shale  and 
the  lower  part  of  the  Knobstone  areas  were  re- 
duced to  a  lowland  in  contrast  to  the  region 
west  of  the  Knobstone  escarpment.  The  low- 
land plain,  stretching  north  from  Louisville 
consists  of  a  fiat  to  undulating  plain  varying 
from  430  feet  in  the  valleys  near  the  Ohio 
River  to  something  like  600  feet  in  elevation 
on  the  low  divide  between  Silver  Credc  and 
the  tributaries  of  the  Muscatatook  River. 
Since  there  are  a  large  number  of  hills  and 
flat  interstream  tracts  at  an  elevation  of  about 
500  feet  at  the  south  and  coming  up  to  about 
600  feet  near  the  above  mentioned  divide  to 
the  north,  it  has  been  stated  that  a  local  pene- 
plain was  formed  at  that  level.*  The  writer 
concurs  in  the  belief  of  a  base-leveled  plain 
of  local  area,  and  that  its  further  development 
was  terminated  by  rejuvenation.  The  re- 
juvenation, however,  was  not  necessarily 
brought  about  by  uplift.  The  dissection  of 
the  plain  was  very  likely  brought  about  by 
drainage  changes  made  near  the  beginning  of 
the  Pleistocene.  The  present  Ohio  River  is  a 
large  stream  made  up  of  a  number  of  former 
drainage  basins  which  were  more  or  lees 
destroyed  or  deranged  by  combination  into  a 
large  major  stream  approximately  skirting 
the  outer  limits  of  glacial  advance.  A  very 
much  smaller  stream  than  the  present  occu- 
pied this  territory  near  Louisville.  It  was 
able  to  reduce  the  area  of  soft  rocks  nearly  to 
base-level,  but  it  had  a  much  steeper  gradient 
than  the  much  larger  present  Ohio.  When 
the  present  Ohio  invaded  the  basin  of  the 
much  smaller  pre-glacial  stream  the  local 
peneplain  was  statically  rejuvenated,  due  to 
the  sinking  of  the  larger  stream  into  the  plain 
on  account  of  its  ability  to  possess  a  much 
lower  gradient  in  its  grade  condition.     Such 

iChas.  Butts,  "Geology  of  Jefferson  Co.,  Ky.," 
Ky.  Geological  Survey,  1915,  pp.  201-203. 
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a  rejuYenation  is  here  called  static  rejuvena- 
tion. 

It  may  be  further  stated  that  the  region  of 
the  Museatatook  Biver  to  the  north  still  pos- 
sesses jnst  such  a  local  base-leveled  plain  that 
existed  in  the  New  Albany  locality.  It  is  in- 
ferred that  the  stream  which  the  Ohio  dis- 
possessed was  somewhat  near  the  size  of  the 
Muscatatook- White  Biver.  This  stream  pos- 
se^es  a  gradient  in  its  graded  condition 
slightly  less  than  one  foot  to  the  mile«  while 
the  Ohio  has  a  gradient  below  New  Albany 
slightly  less  than  three  inches  to  the  mile.  It 
would  appear  than  such  a  change  in  gradient 
would  allow  a  trenching  of  something  like  90 
feety  which  is  approximately  the  amount  of 
the  dissection  of  the  local  peneplain  in  the 
vicinity  of  New  Albany,  using  the  flood  plain 
as  the  present  local  base-level.  This  figure  is 
derived  by  taking  the  difPerenoe  between  the 
gradients  of  the  Ohio  and  its  assumed  pre- 
decessor from  New  Albany  to  Cannelton,  a 
distance  of  approximately  120  miles.  In  the 
lattitude  of  Cannelton  valley  filling  begins  to 
be  rather  conspicuous,  and  this  nullifies  any 
difference  in  the  gradients  of  the  former  and 
the  present  streams,  assuming  that  the  valley 
filling  of  southwestern  Indiana  and  associated 
regions  took  place  during  the  pleistocena  A 
still  further  check  both  on  the  postulated  static 
r^uvenation  and  its  amount  is  found  in  the 
peculiar  gradients  of  the  streams  emptying 
into  the  Ohio  between  New  Albany  and  Can- 
nelton. The  gradients  are  approximately  as 
high  in  their  lower  reaches  as  in  their  middle 
and  upper  courses.  This  is  conspiciously  true 
of  Blue  Biver  and  Indian  Creek.  Other  com- 
plications however,  enter  into  the  full  ex- 
planation of  these  peculiar  gradients,  making 
this  a  problem  in  itself. 

Tlie  above  statement  of  the  conditions  and 
such  an  explanation  are  ventured  here  for  the 
first  time.  It  is  thought  that  the  principle  of 
static  rejuvenation  may  have  a  wider  appli- 
cation than  the  case  here  given.  The  writer 
would  further  suggest  that  its  application  be 
made  in  certain  piracy  cases. 

Clyde  A.  Malott 
Indiana  TJNiviBsrFT 
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W.  D.  Harkins  and  Harry  N.  Holmes,  Joint 
Chairman 

Some  practical  applications  of  colloid  chemistry: 
Jebome  Alexander. 

Gelatinous  precipitates:  Wnj)EB  D.  Bancroit. 

The  ooUoid  chemistry  of  soaps:  Martin  H. 
Fischer. 

Vegetable  tanning  as  a  coUoid  chemical  process: 
John  Arthur  Wilson.  Vegetable  tanning  is  the 
reaction  taking  place  between  the  collagen  of  hide 
and  tiie  water-solable  matter  extracted  from  cer- 
tain vegetable  materials  and  known  as  tannin.  Col- 
lagen is  not  built  up  of  individual  molecules,  but 
of  chains  of  atoms  forming  a  three-dimension  net- 
work with  interstices  sufficiently  large  to  permit 
the  passage  of  all  ordinary  molecules  and  ions. 
Under  the  conditions  obtaining  in  practise,  col- 
lagen has  a  positive  electrical  charge  and  the  solu- 
tion absorbed  in  the  interstices  has  a  difference  of 
potential  against  the  unabsorbed  portion  of  the 
tan  liquor.  The  tannin  particles  are  negatively 
charged  and  l^e  thin  film  of  solution  immediately 
in  contact  with  the  surface  of  the  particles  has  a 
potential  difference  against  the  bulk  of  the  tan 
liquor,  but  of  sign  opposite  to  that  in  the  case  of 
collagen.  This  surface  film  of  solution  and  the 
solution  absorbed  by  the  collagen  tend,  therefore, 
to  merge,  and  when  this  occurs,  the  positively 
charged  collagen  and  negatively  charged  tannin 
neutralize  each  other  by  combination,  forming 
leather.  The  fact  of  practical  importance  is  that 
the  potential  differences  referred  to,  and  therefore 
the  rate  of  tanning,  can  be  altered  without  neces- 
sarily altering  the  absolute  values  of  the  electrical 
charges. 

Ceramic  processes  associated  with  colloid  phe- 
nomena: A.  Y.  Bleininqer.  Clays  are  mixtures  of 
finely  divided  aluminum  silicate,  of  the  type 
Al90s2SiOs2H30  with  granular  matter,  such  as 
quartz,  feldspar,  mica,  etc.,  and  other  colloids  like 
ferric  oxide  and  hydroxide.  The  particles  are  of 
the  magnitude  of  5^,  or  smaller.  Clay  suspended 
in  water  is  affected  in  a  pronounced  manner  by 
alkalies,  salts  and  acids.  The  former  tend  to  de- 
flocculate  it,  the  latter  two  cause  coagulation. 
Both  phenomena  occur  in  phases.  Absorption  of 
the  basic  ion  of  salts  is  characteristic,  the  acid  ion 
remaining  in  the  dispersing  medium.  Defloccula- 
tion  is  employed  in  the  purification  of  clays  and  in 
the  casting  process.    Measurements  of  the  fluidity 
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of  day  suspenBiona  offer  the  moet  conyenlant  meanB 
of  detecting  the  change  caused  bj  the  presence  of 
reagents,  though  the  distinction  made  bj  Bingham 
between  viscous  and  plastic  flow  must  be  kept  in 
mind.  In  the  firing  of  clay,  contraction  of  the  ex- 
ternal volume  takes  place  due  to  the  effect  of  sur- 
face tension  and  the  lowered  viscosity  upon  heating. 
With  maximum  contraction  and  closing  of  the  pore 
space  the  state  of  vitrification  is  reached.  The 
mass  of  the  day  itself  undergoes  expansion  upon 
heating  irrespective  of  the  external  contraction. 
The  relation  between  temperature,  time  and  con- 
traction is  a  most  valuable  one  for  expressing  the 
heat  work  done  upon  clays  and  other  silicates  and 
oxides.  Vapor  pressure  likewise  is  a  probable  fac- 
tor in  the  condensation  of  substances  like  mag- 
nesia, coal,  carbon,  etc.,  or  in  mixtures  of  inert 
oxides  with  those  of  higher  vapor  tension.  The 
end  result  of  the  heating  process  tends  toward  the 
partial  elimination  of  the  colloid  and  the  substitu- 
tion of  the  anisotropic  phase. 

Surface  energy:  W.  D.  Haskins. 
NomendMure  in  ooUaid  chemiitry,    A  plea  for 
reform:  Aethub  W.  Thoicas. 

OBQANIO  DIVISION 

E.  Emmet  Beid,  Cha/irman 
Bodger  Adams,  Secretary 

Methyl  amines  from  carhinol  and  ammonium 
chloride,  equUihria  involved:  W.  D.  Turnkb  and 
A.  M.  HowALD.  Ammonium  chloride  and  carbinol 
with  and  without  the  addition  of  fused  zinc  chlor- 
ide were  maintained  at  elevated  temperatures  in 
steel  bombs  by  immersing  in  the  vapors  of  con- 
stant boiling  liquids.  The  products  were  analyzed 
for  the  three  methyl  ammonium  chlorides,  am- 
monium chloride  and  carbinoL  Using  zinc  chloride 
as  a  dehydrating  agent,  mono-methyl  ammonium 
chloride  was  obtained  up  to  50  per  cent,  of  the 
ammonium  chloride  present  di-methyl  ammonium 
chloride  up  to  10  per  cent,  and  tri-methyl  am- 
monium chloride  up  to  4  per  cent,  of  the  am- 
monium chloride  present.  The  methods  of  separa- 
tion and  estimation  of  the  four  bases  are  given 
together  with  tables  of  the  equilibria  reached,  a 
summary  of  the  results  obtained  and  a  brief  bib- 
liography. 

The  eyntheeis  and  physical  constants  of  hensene 
and  toluene  stUphonamides :  K.  K,  Kzrshneb  and 
W.  D.  TuBNEB.  The  sulphonamides  of  benzene  and 
toluene  are  prepared  synthetically  from  benzene 
and  toluene.    This  is  accomplished  by  sulphonating 


the  benzene  and  toluene,  forming  the  sodium  salt 
by  the  addition  of  sodium  chloride,  preparing  the 
sulphonchloride  by  means  of  phosphorus  penta- 
chloride,  and  securing  Hie  suli^onamide  by  treat- 
ment with  concentrated  ammonia.  Duplications  of 
this  process  are  made  and  comparative  data  taken 
on  the  yields  of  the  different  compounds  formed  at 
the  conclusion  of  each  step  of  the  synthesis.  The 
sodium  salts  are  purified  by  centrifuging  and  by 
recrystallization  from  alcohol  and  the  sulpho- 
namides by  centrifuging  and  by  recrystallization 
from  both  concentrated  ammonia  and  alcohol. 
Solubility  data  at  different  temperatures  is  taken 
on  the  sodium  salts  of  benzene  and  toluene  and  on 
their  corresponding  sulphonamides  with  reference 
to  absolute  alcohol  and  pure  water.  A  summary, 
giving  the  salient  points  of  the  work,  and  a 
bibliography,  covering  the  literature  on  the  sub- 
ject, are  given. 

A  sulphide  alcohol:  T.  0.  Whitkbe,  Jb.,  and  E. 
Emmst  Beid.  By  action  of  ethylene  chlorhydrin  on 
sodium  salt  of  butyl  meroapton  the  alcohol 

CHaCH,0H,CH^0H,CH20H 

is  obtained.  This  alcohol  and  its  esters  and  halido 
derivatives  have  been  studied  and  shown  to  be  quite 
similar  in  many  properties  to  the  higher  aloohols  of 
about  the  same  molecular  weights. 

A  sulphide  acid:  E.  TJyeda  and  E.  Emkbt  Beid. 
By  action  of  sodium  chloracetate  on  sodium  salt  of 
butyl  mercapton  the  acid 

CH,CH,C?H,0H,8CH,COOH 

is  formed.  This  acid  is  readily  obtained  and  is 
found  to  be  similar  in  properties  to  the  parafine 
acids  of  about  the  same  molecular  weight.  The 
methyl,  ethyl,  prophyl  and  butyl  esters  and  a  num- 
ber of  salts  of  this  acid  have  been  prepared. 

Heterocydio  compounds  of  n-^irylamino  alco^ls: 
B.  E.  BiNDFUSZ  and  V.  L.  Habnaok.  (1)  Clyelic 
nitrogen  compounds  may  be  formed  by  the  dehydra- 
tion of  ^-arylamino  alcohols.  (2)  Where  siz- 
membered  rings  may  be  so  formed,  the  dehydration, 
takes  place  closing  a  side  ring  into  the  benaene 
nucleus.  (3)  Where  a  five-membered  rin^  would 
be  formed  as  a  side  ring  annealed  to  the  benzene 
nucleus,  the  preference  is  to  form  a  six-membered 
ring  outside.  This  is  unlike  the  b^iavior  of  analo- 
gous oxygen  compounds.  (4)  The  reaction  of  ni- 
trogen compounds  has  not  been  carried  out  in 
enough  cases  to  show  that  these  inferences  are 
general. 
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The  automatic  separaior  in  orgamio  prepara- 
tions: I.  N.  HuLTMAN,  Ann*  W.  Davis  and  H.  T. 
Glarkb.  Principle  of  automatic  separator.  Sepa- 
ration of  bntjl  alcohol  or  amjl  alcohol  and  water. 
Steam  distillation  of  aniline  and  similar  liquids. 
Preparation  of  anhydrous  oxalic  acid,  butjl  ether, 
butyl  oxalate,  trimethylene  chlorohydrin,  and  gly- 
cerol diehlorohydrin. 

Some  condensed  rings  containing  arsenic:  W. 
Lee  Lewis  and  W,  V.  Evans.  Oxydiphenylene 
ehlor  arsine  is  prepared  by  a  modification  of  Pope's 
method  condensing  diphenyl  ether  and  arsenic 
chloride  in  the  presence  of  aluminium  chloride. 
With  the  Grignard  reagent  mixed  arsines  of  the 
type  oxydiphenylene  ethyl  arsine  are  obtained.  The 
brom,  iodo,  cyan,  sulphocyan  and  hydrosulphide 
derivatives  were  prepared.  Chlorination  gave 
oxydiphenylene  trichlorarsine  which  on  careful 
hydrolysis  gave  the  oxychloride.  Bromination  with 
robsequent  hydrolysis  yielded  oxydiphenylene  ar- 
senic acid  and  its  metal  and  alkaloidal  salts.  The 
condensation  of  diphenylmethane  and  diphenyl 
sulfide  with  arsenic  chloride  is  being  studied. 

A  cooperative  pamphlet  on  organic  chemical 
preparations:  Bogeb  Adams,  O.  K.  Ejlhm,  H.  T. 
Clarke,  J.  B.  Gonant.  An  annual  pamphlet  is  to 
be  published  containing  the  detailed  directions  for 
the  preparation  of  various  reagents  which  may 
have  been  produced  in  the  laboratories  in  which 
the  above  authors  work.  The  directions  are  to  be 
tested  out  in  one  of  the  other  laboratories  and  not 
until  the  results  can  be  duplicated  are  they  to  be 
published.  A  discussion  of  the  reaction  and  bib- 
liography of  other  methods  of  preparation  are  in- 
cluded. It  is  hoped  that  others  who  may  be  car- 
rying on  investigations  in  organic  research  will  be 
willii^  to  contribute  methods  of  preparation  for 
various  reagents  which  they  may  have  developed 
in  detail  in  their  laboratories.  These  will  be  tested 
out  and  published  with  the  others. 

The  reaction  "between  aldehydes  and  add  halides: 
BoQSB  Adams,  H.  E.  Fbbnoh  and  L.  H.  Ulioh. 
It  has  been  shown  that  the  reaction  between  aro- 
matic acid  halides  and  aliphatic  or  aromatic  alde- 
hydes and  between  aliphatic  acid  halides  and  ali- 
phatic aldehydes  to  give  compounds  of  the  general 
formula  BCOOCHXB  is  very  general  Early  work 
in  this  field  showed  that  a  number  of  aliphatic 
halides  and  aldehydes  reacted  together  to  give 
compounds  of  this  type  but  until  the  above  re- 
search was  undertaken  no  substances  were  ob- 
tained between  aromatic  acid  halides  and  aliphatic 


aldehydes  with  the  exception  of  the  compounds 
from  'benzoyl  chloride  and  formaldehyde  and  no 
compounds  from  aromatic  acid  halides  and  aro- 
matic aldehydes  were  produced  with  the  excep- 
tion of  the  compound  from  benzoyl  bromide  and 
benzaldehyde.  The  reaction  between  aliphatic  acid 
halides  and  aromatic  tJdehydes  does  not  seem  to 
run  80  smoothly  and  results  are  not  yet  available 
on  this  point.  These  halogenated  esters  that  are 
produced  react  in  many  cases  merely  like  a  mix- 
ture of  the  acid  halides  and  aldehydes.  In  other 
cases,  the  halogens  react  like  the  halogens  in  alkyl 
halides. 

The  preparation  and  physiological  action  of 
oxazolidones  and  their  decomposition  into  Sfabsti- 
tuted  B-amino  ethyl  alcohols:  Bogeb  Adams  and 
J.  B.  Seoub.  The  oxazolidones  are  readily  pro- 
duced by  condensing  phosgene  with  ethylene 
chlorohydrin  to  give  beta-chloroethyl  chlorocar- 
bonate.  This  is  condensed  with  aniline  to  give  the 
corresponding  urethane  derivative  and  then  by 
treatment  of  this  latter  substance  with  alkali,  the 
oxazolidone  is  produced  as  follows: 

a(XK)CH,CH,a--^CJB»NHCXX)CH,CH,a 

— CJBUN  -  OOOCHtCH,. 

I , I 


If  the  oxazolidone  is  treated  with  excess  of  con- 
centrated alkali  or  if  the  urethane  derivative  is 
treated  directly  with  excess  of  concentrated  alkali, 
very  good  yields  of  N-aryl  amino  aloohols  are 
produced. 

CAN  -  (X)OCHiCH,-^C»H.  -  NHCHjCHrf)H. 


The  paraethoxy  phenyl  oxazolidone  has  about  the 

same  toxicity  as  phenacetin  and  as  an  antipyretic 

possesses  slightly  greater  value  than  phenacetin. 

Charles  L.  Parsons, 

Becretary 

{To  he  continiied) 


THE  NORTH  CAROLINA  ACADEMY  OF 
SCIENCE 

The  nineteenth  annual  meeting  of  the  North 
Carolina  Academy  of  Science  was  held  April  30 
and  May  1,  1920,  at  the  North  Carolina  State  Col- 
lege of  Agriculture  and  Engineering,  West  Ba- 
leigh,  N.  C.  At  the  same  time  the  spring  meeting 
of  the  North  Carolina  Section  of  the  American 
Chemical  Society  was  held. 

Among  the  more  important  business  matters  dis- 
cussed and  acted  upon  were  those  relating  to  the 
affiliation  of  the  academy  with  the  American  Asso- 
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elation  for  the  Advancement  of  Science,  the  de- 
cision of  which  rests  with  the  executive  committee 
with  power  to  act;  and  the  matter  of  seeking  state 
support  from  the  next  legislature  which  was  left  in 
the  hands  of  the  executiye  committee  for  action 
and  if  found  favorable  the  president  was  author- 
ized to  appoint  a  committee  to  approach  the  legis- 
lature in  an  effort  to  obtain  $1,000  per  year  to  be 
expended  for  publications  and  the  furthering  of 
research  work. 

A  total  of  twenty-eight  new  names  was  added  to 
the  membership  list.  The  membership  now  in- 
cludes 113  individuals  interested  in  science  in 
North  Carolina. 

The  following  officers  were  elected  for  the  year 
1921: 

President:  Z.  P.  Metcalf,  professor  of  zoology 
and  entomology,  State  College,  West  Baleigh,  N.  C. 

Vice-president:  J.  M.  Bell,  <profes6or  of  physical 
chemistry,  University  of  North  Carolina,  Chapel 
Hill,  N.  C. 

Secretary-Treasurer:  B.  W.  Leiby,  assistant 
entomologist,  research.  State  Department  of  Agri- 
culture and  Agricultural  Experiment  Station,  Ba- 
leigh,  N.  C. 

Additional  members  executive  committee:  H.  B. 
Totten,  University  of  North  Carolina;  B.  N.  Wil- 
son, Trinity  College;  F.  A.  Wolf,  State  College, 
Agricultural  Experiment  Station. 

The  meeting  was  featured  by  the  address  of  the 
retiring  president,  Br.  A.  H.  Patterson,  who  spoke 
on  "The  Einstein  theory  of  relativity."     Other 
papers  presented  were: 
Functions   of   circtUar   curves   simplified:    T.    P. 

HiCKKBSON. 

Some  biological  aspects  of  the  tidal  gone  region  of 

the  North  Carolina  coast:  Z.  P.  Metoalf. 
Becent  growth  and  depletion  of  sea  beaches  on  the 

North    Carolina    coast,      (Lantern) :     Collies 

Cobb. 
Some  remarkable  forms  of  the  skeletal  element  in 

Lithistid  sponges:  H.  V.  Wilson. 
Animal  locomotion:  H.  H.  Brimley. 
Single  spore  cultures  of  Coprinus  radiatus:  H.  B. 

TOTTEN. 

Genera  of  lower  Basidoimycetes  new  to  the  United 

States:  W.  C.  Cokee. 
Turtles  of  North  Carolina:  C.  S.  Bbimlbt. 
Electro-endosmosis  of  clays:  Th(»ndyee  Saville. 
The  life-history  of  a  gaU-mdking  Psyllid  Pachy- 

psylla  mamma  Biley.  (Lantern)  :  B.  W.  Wells. 
Dreams  and  their  causes,  with  examples:   C.  S. 

Brikley. 


A  Uttle-hnown  vetch  disease:  F.  A.  Woijp. 
Notes  on  the  mosquito  fauna  of  North  Carolina: 

F.  Sherman. 
Agricultural  geology:  John  E.  Smith. 
The    larger   cornstalk    borer   Diatraea   eeacoleUa 

Vyar,    (Lantern) :  B.  W.  Leiby. 
The  wing  venaAion  of  the  Heteroptera:  Hsbbert 

Spencer. 
An  interesting  fertilizer  problem:  H.  B.  Arbucklk. 
A  list  of  CicadellidcB  taken  at  Swannanoa,  North 

Carolina:  Z.  P.  Metcalf  and  Herbert  Osborn. 
A  phenomenal  shoot  (exhibit) :  B.  W.  Wells. 
A  peculiar  My corhiza- forming  Bhieopogon  on  the 

roots  of  the  pine:  H.  B.  Totten. 
Effect  of  fertilizers  on  germination  and  seedling 

growth  of  com  and  cotton.     (Lantern) :  M,  W. 

Sherwin. 
Behind  the  barrier  beaches  from  Boston  to  Beau- 
fort.   (Lantern) :  Collier  Cobb. 
Some   investigations   on    the   compounds   isolated 

from  the  Poly  pores:  Joseph   T.   Mattox  and 

EaYMOND  BlNFORD. 

Effect  of  borax  on  plant  growth:  Oscar  J.  Theis, 

Jr.,  and  H.  B.  Arbuckle. 
Dyestuff  situation  in  the  United  States:  B.   F. 

Bevson. 
New  ethers:  A.  S.  Wheeler  and  S.  C.  Smith. 
Further  studies  on  the  melting  points  of  the  nitro- 

toluenes:  Jas.  M.  Bell. 
Vitamines — a  review:  W.  A.  Wite[ers. 
Cymene,  a  new  solvent:  A.  S.  Wheeler. 
A  color  reaction  for  pure  Cymene:  A.  S.  Wheeler. 
The  conductivity  of  noMtqueous  solutions:  Paul 

Gross. 
Some  new  types  of  distillation  apparatus:  Paul 

Gross. 

B.  W.  Leiby, 
Secretary'Treaswrer 

Baleioh,  N.  C. 
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IX 


O^rnell  Unhrersity  Medical  Coflege 

1st  Avenue  and  28th  Street 
NEW  YORK,  N.  Y. 

ADMISSION  to  the  flnt  /ear  olaM  will  be  limited 
to  leTentj-fiTe  ttadents  in  tbe  New  York  and  Itbaoa 
DlTislont  combined.  Sabeeqnent  admiadons  to  any 
clan  will  be  made  onlj  if  the  number  Calls  below  tlxtj, 
when  itadents  Arom  other  Instltntlons  may  be  accepted, 
proTided  the/  fill  all  of  oar  requirements. 

The  number  of  students  in  this  College  harlng  been 
limited,  that  Its  adrantages  may  be  equalised  to  all 
parts  of  the  State  and  country,  not  more  than  fire 
students  from  any  one  college  will  be  admitted  to  the 
first  year  class.  Graduates  of  approred  colleges  are 
eligible. 

INSTRUCTION  begins  on  September  27th,  1920. 

Laboratorj  methods  are  emphasised  throughout  the 
coarse  and  small  sections  fscilitate  personal  contact 
between  the  students  and  instructor.  Clinical  Instmo 
tion  Is  given  in  the  BellcTue,  New  York  Nursery  and 
Child's,  Memorial,  ICanhattan  SUte  and  WiUaid  Parker 
Hospitals. 

The  tuition  fee  is  |2sa00  per  annum. 

Applications  for  admission  to  the  first  year  should 
be  reoelTed  not  later  than  July  first.  A  catalogue  and 
appUeation  blanks  may  be  obtained  by  addressing  the 
Dean. 

Address 
THE  DEAN,  477  1st  Ave.,  New  York,  N.  Y. 


Wathmgton  Umv<^ty 

School  of  Medicine 

REQUIREMENTS  FOR  ADMISSION 

Candidates  fbr  entrance  are  required  to  hare  eomrfrted  St 
least  two  ftill  years  of  college  woik  which  must  indude  jSogUah, 
French  or  German,  and  iostnictionjwith  laboratory  work  m 
Physics,  Chemistry  snd  Biology. 

INSTRUCTION 

Instruction  begins  on  tbe  last  Thursday  in  September  and 
ends  on  tbe  second  nmrsday  in  June.  Clinical  instruetion  is 
giTon  in  the  Barnes  Hospital  and  the  St  Louis  Children's  Ho^ 
pital,  afflliated  with  the  medical  school,  the  St.  Louis  City  Hce^ 
pital,  and  in  the  Washington  UniTersity  Dispensary. 

COURSES  LEADING  TO  ACADEMIC 
DEGREES 

Students  who  hare  taken  their  premedloal  work  in  Wasb> 
Ington  UniTersity,  are  eligible  for  the  degree  of  fiwS.  upon  ths 
ooBpletlon  of  tbe  first  two  years  of  medical  work. 

Students  in  Washington  UniTersity  may  pursue  study  in 
tbe  f^indamental  medieal  sciences  leading  to  the  degree  of  A.]f. 
andPh.D. 

TUITION 

The  tuition  fee  for  undergraduate  medical  students  la  VSM 
Women  are  admitted. 


The  oatdogue  of  tbe  Ifedlcal  School  and  other  informatioe 
may  be  obtained  by  appUeation  to  tbe  Dean. 

EKiid  ATcme  and  Ki^^iiugliwiy  St.  Imk 


Syraoue  Uaiversity  CoUtft  of  Medicine 

Eltranoa  T^o  y«««  of  &  recognised  course  in  arts 

D«>Mi»AM*a«*    9F  "*  science    in  a  registered   college  or 
KMIIirMlvro    School    of    Science,    wmoh   must    include 
Physica.  Chemistry,  Biology,  and  French 
or  Qerman.    Six  and  seven  years'  combi- 
nation courses  are  offered. 


Th*  Flr«t  Two  SthSS"*  Jf 


Yfars 


clinical  medicine. 


mastering    by    laboratory 
fundamental    to 


Tll0  Third  YMUT    i*  ssrstematic  and  clinical  and  is  devoted  to 

Coaras  the  study  of  the  natural  history  of  disease, 

vwHivv  ^  diagnosis  and  to  therapeutics.     In  this 

year  the  s3^tematio  courses  in  Medicine, 

Surgery  and  Obstetrics  are  completed. 

Th0  F6Mrtll  is  clinical.  Students  spend  the  entire  fore- 
v«*«  n^MVAA  °°**°  throughout  the  year  as  clinical  clerks 
Tf  tr  UODrSs  in  hospitals  under  careful  supervision.  The 
clinical  clerk  takes  the  history,  makes  the 
physical  examination  and  the  laboratorv 
examinations,  arrives  at  a  diagnosis  whion 
he  must  defend,  outlines  the  treatment 
under  his  instructor  and  observes  and 
records  the  result.  In  case  of  operation  or 
of  autopey  he  follows  the  specimen  and 
identifies  its  pathological  nature.  Two  gen- 
eral hospitalJB,  one  of  which  is  owned  and 
controlled  by  the  University,  one  special 
hoq>ital  and  the  municipal  hospitals  and 
laboratories  are  open  to  our  students.  The 
afternoons  are  spent  in  the  College  Dispen- 
sary and  in  clinical  work  in  medical  and 
sui^ioal  specialties  and  in  conferences. 

Summer  School — a  summer  course  in  pathology  covering 
a  period  of  six  weeks  during  June  and  July  will  be  given  in 
esse  there  is  a  sufficient  number  of  applicants. 

Addhress  the  Secretary  of  the  College, 
307  Orange  Street  Syracuse,  N.  Y. 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

{nMtmbliMhed  in  i8s4) 

ADMBSION:  All  students  entering  the  Freahmaa 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  mnst  include 
Chemistry  (General  and  Organic),  Physics  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 


GOlfBINED  COUBSBS:  Premediealootarseof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  mdmitted  to  all  Soboola  of  tbe 
College  of  Medicine 

For  bulletins  and  all  other  information,  address 

Tulane  College  of  Medicine 

p.  O.  Box  77© 

New  Orleans,  Le. 
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University  of  Georgia 

MEDICAL  DEPARTMENT 
Aofiutey  G«oivia 

ENTIUNCE  REQUIREMENTS 

The  saccessfttl  completion  of  at  least  two  yean  of  work 
iticluding  English,  Physics,  Chemistry,  and  Biology  in 
an  approved  college.  This  in  addition  to  four  years  of 
high  school. 

INSTRUCTION 

The  course  of  iustraction  occupies  four  years,  besin- 
nine  the  second  week  in  September  and  ending  the  first 
week  in  June.  The  first  two  years  are  devoted  to  the 
fundamental  sciences,  and  the  third  and  fourth  to 
practical  clinic  instruction  in  medicine  and  surgeiy. 
All  the  organized  medical  and  surgical  charities  or  the 
city  of  Augusta  and  Richmond  County,  including  the 
hospitals,  are  under  the  entire  control  of  the  Board  of 
Trustees  of  the  University.  This  agreement  affords  a 
large  number  and  varie^  of  patients  which  are  used  in 
the  clinical  teaching.  Especial  emphasis  is  laid  upon 
practical  work,  both  in  the  laboratory  and  clinical  de- 
partments. 

TUITION 

The  charge  for  tuition  is  $150.00  a  year  except  for 
residents  of  the  State  of  Qeorgia,  to  whom  tuition  is 
free.    For  further  information  and  catalogue  address 

Tke  Medical  Department,  Unhrersity  of  Geerfia 

AUGUSTA,  GEORGIA 


School  of  Hygiene  and 
Public  HeaM 

OF 

The  Johns  Hopkins  Univerdty 

nie  third  session  opens  September  28, 1920L  Opportanitles 
tut  Instruction  and  inTvstintlon  will  be  ofibrca  in  Publie 
Health  Admlnistratimi.  EpioemiologT,  BscterioIoaTf  InunQi>* 
ology  and  Berology,  Meoioal  Zodoffy.  Biometrj  ana  vital  Btap 
tisuos.  Ssnitary  Uigineering,  Phynology  as  applied  to  hygiene^ 
Inoloding  the  prind^es  of  industrial  andedaoationalhTgien^ 
Ghemistrr  m  I4>plled  to  hrgiene.  indading  the  analysis  or 
foods  ana  the  principles  ox  nutrition,  Social  and  M^ttal  Hy- 
giene, ete.  The  eoartes  in  these  sabjeots  axe  organised  upon  a 
tnmestral  basis,  and  students  may  enter  the  School  as  eandSp 
dates  for  a  degree,  or  as  spedal  rtndents,  at  the  beginning  of 
any  trimester.  Men  and  women  stodents  are  admitted  on  the 
same  terms. 

Courses  axe  arranged  leading  to  the  degree  of  Doetor  of 
PubUo  Health,  Doctor  of  Science  in  Hygiene  and  Bachelor  of 
Science  in  Hygiene.  The  details  in  rmxd  to  the  requirements 
for  matriculraon  in  these  conxies  are  described  in  the  catalogoo 
of  the  School,  which  will  be  forwarded  upon  application. 

A  Certificate  in  Public  Health  may  be  awarded  to  qualified 
persons  after  one  year  of  xestdent  study. 

An  IntenslTC  ooune,  oomprislng  conDBxenoes,  demonstnip 
tions  and  laboratory  work  and  designed  to  meet  the  needs  of 
Public  Health  Officers,  will  be  giten  from  Koreuber  1  to  De- 
oemberll,  1920->Fee  $90.00. 

For  fhrther  information  address  the 

Director  of  die  Sdiool  of  Hygiene  and 
Public  Heakh,  Jdins  Hopkins  Umrersitjr 


310-312  West 


BALTIMORE,  Ha 


Stanford  University 
Medical  School 

The  Mediesl  School  of  Leland  Stanford  Jr.  Unirersity  Is  am 
integral  part  of  the  UnirerBltj,  and  its  Faculty  controls  the 
Lane  and  the  Stanford  Unirersitj  Hoqiitals,  idilch  together 
with  the  Lane  Medical  Librarj,  are  administered  bj  the 
Trustees  of  the  XTniTersity. 

AdmlMlon  Tliree  years  of  UniTersltf  Instmction,  in- 
dading  English  and  Physios,  Ghemittrr, 
and  Biology  with  laboratory  work  in  each, 
also  a  satlsfaotory  reading  knowledge  oX 
French  or  Qerman,  are  required  for  ad- 
mission to  candidacy  for  the  degree  of  Doc- 
tor of  Medicine.  For  these  special  reqaire- 
ments  see  the  Medical  School  Announoe- 
ment  which  may  be  obtained  on  appdoap 
tion  to  the  Dean  of  the  Medical  School. 

ULitmotioa  The  work  in  Medicine  begins  the  fintof 
October  each  year  and  doses  about  the 
middle  of  June.  The  ftrst  fiTe  quarters  of 
the  four  years  Medical  instruction  are  siren 
in  the  laboratories  of  the  Unirersity  at 
Palo  Alto,  California. 'the  last  seven  quar- 
ters and  the  required  inieme  year,  in  the 
buildings  of  the  Medical  School  in  San  Fran- 
oisoo.  The  degree  of  A.B.  is  granted  upon 
completion  of  the  first  three  quarters  of 
the  Medical  curriculum;  the  degree  of 
M.D.  upon  completion  of  the  interne  year. 
Students  wishing  to  transfer  from  other  in- 
stitutions ate  adTiaed  to  enter  In  the  sum- 
mer quarter,  beginning  the  middle  of  June, 
in  order  to  make  up  defidencies. 

Tuition  The  tuition  fee  is  $80  per  quarter  for  twdve 

qnartera,  payiMe  at  the  beginning  of  eaeh 
quarter. 

For  information  address  THE  DEAK  of  the  Stanford  Unireiw 
slty  Medical  School,  2398  Sacramento  Street,  San  Frandsoo, 
OOlfbrnia. 


Marine  Bioiogloal  Laboratory 

WOODS  HOLE,  MASS. 

Biological  Material 

1.  ZoolagT.  Preserred  material  of  all  types  of  animals  for 
dsss  work  and  fbr  the  museum. 

2.  Embryology.  Stages  of  some  iurertebrates,  fishes  (in- 
duding  Acanthiaa,  Amia  and  Lepidosteus),  Amphibia,  and 
some  wm»»wT^^i. 

3.  Botany.  Preserved  material  of  Algae,  Fungi,  Liver- 
worts, Mosses,  Ferns  and  Seed  Plants. 

4.  Mleroaeopo  aUdoe  in  Bactcrldogy,  Botany  and  Zoology. 
6.    LIfo  HlstorlM,  Qermination  Studieou  and  Natural  His- 
tory Oronps.    Catalogues  fUmiahed  on  application  to 

QEORQC  M.  GRAY,  Curator 
Woods  Hole,  Mass. 


MERCURY 

C.  p.  and  redistilled  in  any 
quantity 


THE  CHEMICAL  PRODUCTS  CO. 

2715  St.  Clair  Ave..  N.  E. 

CLEVELAND,  OHIO 
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The  Secret  of 

Spencer  Supremacy 

Spencer  Microscopes,  Microtomes  and  Delineascopes  perform 
their  duties  with  such  efficiency,  reliance,  and  ease,  one  is  apt  to 
overlook  the  causes  for  their  Supremacy. 

It  isn't  only  their  accuracy  and  utility.  It's  something  in  the 
finish,  even  more  in  the  design;  but  in  addition  to  all  these,  it  is 
those  little  things— clever  little  devices,  which  accomplish  the  same 
end  but  in  a  better  way — exactly  the  way  that  the  laboratory  worker 
wants  them.  And  all  this  because  our  designers  are  experienced 
laboratory  workers  and  understand  the  laboratory  viewpoint.  Again 
the  building  of  such  instruments  is  our  chief  business,  we  are  spe- 
cialists in  this  work.  This  explains  why  the  large  majority  of  improvements  in  Micro- 
scope, Microtome  and  Projection  Lantern  construction  in  recent  years  have  originated 
in  our  factory  and  why  so  many  of  the  most  careful  and  critical  laboratory  workers 
prefer  Spencer  Instruments. 

SPENCER  LENS  COMPANY 

BUFFALO.  N.  Y. 


Sp«M«r  Mieroacop* 
N0.44H 


Reading  Deyke 
for  Thermometen 

C1365»  $.4.00 
Send  for  Catalog 


Our  Laboratory  Spectrometers 

Are  sold  in  competitiofi  with  instniments  of  European  make 
to  inany  of  tbe  beet  laboratoriee  throughout  the  workL 

WM.  GAERTNER  AND  CO. 

Physical  and  Astronomical  Instntmenta 
5345-49  Lake  Park  Avenue  CHICAGO 
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Type  T.  R.  l^gle  Tube  Rheostat 


No  Laboratory  Equipment  it  complete  without  some  Tariable  reeistancef.  To  maintain  tbe 
high  standard  of  yonr  outfit  we  tnggeet  the  addition  of  some 

^^Becbro''  Sliding  Contact  Rheostats 

(Tubular  and  Stone  Types) 

Thonsands  of  these  rheostats  hare  been  mannfactnred  and  sold  by  ns  (the  original  American 
Manufacturers)  to  most  all  Universities,  Colleges,  Technical  Schools  and  Industrial  Concerns  and 
hare  always  given  entire  satisfaction. 

Write  for  BuUeUn  C-5 

O  17  i^  1^      D  D  /^  G         3640-42  North  Seoond  Street 
DCiV^Ai.     DKVdFO^  Philadelphia.  Pa. 


CADMIUM  STANDARD  CELLS 

For  use  with  potentiometers,  electrometers,  and  bcdllstlc  ffilvano- 
meters,  or  wherever  else  a  i>red8ion  standard  of  electromotive  force  is 
needed. 

Negligible  Temperature  Coefficient. 
Highly  Constant  S.  M.  F. 

Contents  hermetically  sealed  in  glass  so  that  lowering  of  electro- 
motive force  due  to  evaporation  is  impossible. 

Mounted  in  moulded  box,  or  unmounted. 

My  comparison  certificate  accompanies  each  cell  without*  charge. 

Bureau  of  Standards  certificate  extra. 

On  November  13*  1916,  three  normal  cadmium  cells  made  by  me 
were  certified  by  the  Bureau  of  Standards  as  differing  from  their  group 
of  reference  cells  by  less  than  one  part  in  one  hundred  thousand.  aU 
three  having  the  same  value. 

On  March  30  1920,  after  the  lapse  of  three  years  and  four  months, 
the  same  three  cells  were  again  compared  by  the  Bureau  of  Standards. 
The  maximum  difference  among  the  three  was  less  than  one  part  per 
hundred  thousand,  and  the  maximum  difference  from  their  certified 
value  of  19 16,  was  less  than  one  part  per  hundred  thousand. 

In  other  words,  these  cells  showed  a  degree  of  constancy  to  aU 
intents  equal  to  that  considered  most  highly  satisfactory,  if  not  remark- 
able, in  the  very  best  tsrpeof  precision  resistance  standards,  (see 
Bui.  Bur.  of  Stand.  Vol.  5*  No.  3.  p.  4^7.) 

The  cells  in  question  were  in  nowise  spedaL  They  were  made 
of  the  materials  regularly  prepared  by  me,  and  were  set  np  with  no 
greater  care  than  that  constantly  employed  in  the  making  of  my  stan« 

Marion  Eppley, 

(A.M.,  Ph-D.) 

Physico-chemical  Apparatus. 
NEWPORT,  R.  I. 
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am 


HICKOK 


Model  14-B  Direct-Current 
Ammeters  and  Voltmeters 

Constructed  on  the  d'Arsonval 
Moving-Coil  principle,  and  wdl 
suited  for  use  in  Engineering  or 
Ejcperimental  work  that  requires 
only  "  commercial "  accuracy. 

Outside  case  dimensions  ap- 
proximately 7x6x3".  Scale  51" 
long.  Knife  edge  pointer,  and 
mirror  to  avoid  errors  due  to 
parallax. 

Provided  with  wood  cases,  as 
pictured,  or  with  acid-proof 
moulded  casta.  The  latter  cost 
more,  but  are  very  desirable  in 
chemical  laboratories,  or  wher- 
ever acid  fumes  are  present. 

Write  for  lUustrated  Price  Ust  899 

JAMES  G.  BIDDLE      1211-13  arch  st..  Philadelphia 


THE 

BAHAMA  FLORA 

BY 

Nathaniel  Lord  Britton 

Diractor-in-Cliief  of  the  New  York  BoCanlod  Garden 
AND 

Charles  Frederick  Millspaugh 

Curator  of  Botany  in  the  Field  Moseum  of 
Natural  Hiatory 

An  octavo  volume  of  695  pages 
Published  by  the  authors 

Copies  may  be  obtained  from 

Mr.  G.  K.  Ackerman 

Lorillard  Mansion 

Bronx  Park  New  York  City 

Price  $6.^5,  wbiob  inolndea  poatmge 


Monographs    in    Experimental 
Biology  and  General  Physiology 

Bdlted  bj  jAeQcn  Lobb,  Bock«f«ller  Imtitnte 

T.  H.  MoEGAM,  CoIumMa  UnlTenlty,  and  W.  J.  V.  OtR»- 

■ouT,  Harrard  Uniyenlty 


PMbKrted  Fofmaet 


FOBOBD 


HOYBMBHTS.  TBQPUMS 
06VDVCT 

By  JAO^un  LoiB.  M.D..  PK.D..8a.D. 
Mambar  of  tha  Roekafaller  laitttuta  for  Madieia 
42  Illnftrmtioni.   1180  nat. 


AND    AVIMAI. 


THB  BLBMBMTABY  mttYOUl  lYSI 

By  O.  H.  Parkbk,  8a  D. 
Profaaior  of  Zoology,  Harrard  UnlTanlly.   5t  lUnHraliona. 
|2^nat. 

THB  FHYSIOAL  BASIS  OP  HBBBDITY 

By  T.  H.  MoRflAV, 
Colambia  Unlranlty.   U7  Dlnatrattosi.   12.60  net. 

IHBBBBDnrO  AMD  OUTBBBBBIVO: 
_  TlialrOantic  and  Soctolortol  Sltwltcawftt. 
Bdward  M.  Babt.  Ph.D.  DmAuTV,  JoNn,  So.D. 

BoMoy  Initiuitlon  Conneatlcat  Agrleultural 

Harvard  Uniyanlty  Bsparlmant  Statton 

THB  HATU&B  OF  ANIHAL  UOHT 

By  Prof.  B.  Nswtom  Harybt 
Prineeton  anlTemtty.   86  ninf trationi.    12.60  nat 
Othar  Tolomea  in  praparatlon. 
Send  for  dremiar  <40teentkr9  wriu. 
Corratpondanoa  BoUalted. 

J.  B^  LIPPINCOTT  COMPANY 

PUBLISHERS  PHOADELPHIA 
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FOR  SALE— Complete  set  ot  Physical  Review, 
comprWng  Vols.  I-XXXV,  O.  S.,  and  I  to  XV,  N. 
S.,  inclusive.  Regular  price  $175;  will  sell  for  $150. 
Address  K,  care  of  Science,  Garrison,  N.  Y. 


The  Microscope 

ISkh  Edition,  PttUlchMl  April  10, 1S17 


Bw  HMON  henry  gage  mi  CormU  UaimiHf 


CX>lil9TOaC  PUBUSHmC  CO.,  Ithaca*  N.  Y. 

i9lra4r  Shortly 

THE  PHYSICS  OF  THE  AIR 

By  WILLIAM  ;.  HUMPHREYS.  PI1.D. 

frof«Mor  of  Meteoroloi^c«l  Phytict.  U.  S.  Weather  Bamii 

A  rational  and  dedoctive  treatise  on  the  physics  of 
the  atmosphere.  Of  great  value  to  meteorologists, 
phjrsicists  and  the  aviator. 

650  pages,  many  illustrations,  8vo.    Price  fS.OO 

AddHMS  ordtrs  ani  ingoMet  im 

THE  FRANKLIN  INSTITUTE 
PMLADBLPHIA,  U  &  A« 

The  Ellen  Richards  Research  Prize 
of  $1,000  is  offered  for  award  in  the  year 
1 92 1.    Theses  by  women  based  on  inde- 
pendent   laboratory  research  are  eligible 
for  competition. 

For  circulars  of  information  and  appli- 
cation blank,  apply  to  Dr.  Florence  R. 
Sabin,  Johns  Hopkins  Medical  School, 
Baltimore,  Maryland. 

As  iMed  in  ftudiet  deKrlbed  by  B.  T.  Wherry.  Jr.,  Wash. 
Acad.  Sdn  April.  1920.  and  Rhodora  aa-xgao. 

Pocket  tise  case  containing  six  indicator  aolutlont  (Ph  3*0 
to  9>8)  convenient  for  carrying  into  the  field.  Full  instruc- 
tions accompany  each  set. 

PRICB.  $a.85  COMPLBTB 

Made  and  sold  by 

LAMOiTE  CHEMICAL  PRODUCTS  COMPANY 
3  WEST  SARATOGA  ST..   BALTIMORE.  MARYLAND 


SCHOOL  OF  CHEMISTRT 
Uiiiver8i(|r  of  Biiimesoto 

Several  instructorships  in  chemistry  are  open, 
salary  around  $2000  depending  upon  qualifications. 
Also  five  half-time  assistantships  open  to  graduate 
students.  Men  interested  in  these  positions  should 
submit  references  and  a  statement  of  qualifications 
to  Dean  O.  M.  Leland. 

CHEMISTRT  QUEEN'S  UNIVERSITY 

Lecturer  in  General  Chemistry,  salary  $2100. 
Two  laboratory  demonstrators,  one  in  General 
Chemistry  and  one  in  Qualitative  Analysis.  State 
training,  teaching  expenence  and  reference.  Address : 
Miss  Alice  King,  Secretary,  Queen's  University, 
Kingston,  Ontario,  Canada. 

WANTED— Instnictors  in  Phjsiolttgical  Chemistry 
and  Phtrmaeologj  in  an  eastern  medical  college. 
Title  and  salary  will  depend  on  qualifications  of 
candidates.    Address  P,  Science,  Garrison,  N.  Y. 

WANTED— Leetarer  to  assisi  in  inslraetisiui  work 

carried  on  by  the  Museum  for  school  children  and 
for  adults. 

Write  stating  educational  and  experience  qualifi- 
cations.   Salary,  |2,ooo. 

Director,  Public  Museum,  Milwaukee,  Wis. 


PHYSIOLOGY.  AssisCant  Wanted.   Salary,  $2000. 

Give  education  and  experience  in  letter  of  applica- 
tion. Address:  Dr.  G.  Bacbman,  Emory  University, 
School  of  Medicine,  Atlanta,  Ga. 


McGILL  UNIVERSITY 
Montreal 

An  Assistant  Lecturer  of  Physics.  Salary,  $2500. 
and  a  Demonstrator  in  Physics  ($iooo-$i5oo).  All 
wanted  October  ist. 

Send  qualifications  and  two  references,  care  of  the 
Director  of  Physics. 


BIOLOGIST,  with  Doctor's  degree  and  aevml 

years'  succcmful  teaching  experience,  pursuing 
research,  with  several  published  papers  in  genetics 
and  animal  reactions,  would  like  a  position  where 
he  can  earn  a  better  living  for  his  family.  Minimum 
considered,  $3250.  Address:  B.  Z.,  care  of  Science, 
Garrison,  N.  Y. 


ENTOMOLOGIST:    A  spedaUat  hi   tnufc   crop 

insect  investigations  desires  change  of  position.  Eight 
years  practical  field  research,  would  prefer  s  professor- 
ship in  Entomdogy.  Address  B.,  csre  of  Scieaoe» 
Garrison,  N.  Y. 
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The  Ideal  Balance  for  the  Class  Room 

$65"^ 


A 

Quality 

Balance 

at  an 

Inexpensive 

Price 


268.  Stodenf  8  Model  Analjrtical  Balance.  This  is  an  analytical  balance  of  simplified  design, 
of  full  size ;  the  materials,  the  workmanship  and  the  finish  d  this  balance  are  t^  same  as  the 
more  expensive  balances. 

Caae— Solid  mahogany,  finished  and  nibbed;  17"  wide,  16"  high,  9"  deep,  counterpoised  door. 
Beam— Aluminum,  truss  type,  6"  long,  finished  in  black  with  50  divisions  on  each  side  of  the 

center  (a  great  convenience  in  weighing).    Balance  screws  on  each  end. 
Bealiigs— All  edges  and  bearings  of  agate. 

Dial— Graduations  are  red  on  white  background  so  that  black  pointer  is  easily  observed. 
BowB— 8j^"  high,  4X"  wide,  and  wiiraccommodate  any  of  the  modem  absorption  bulbs. 
Capacity— 200  grams  in  each  pan.    SensKire  to  1/10  mg. 

This  balance  has  a  brass  column,  a  circular  universal  level,  a  double  rider  carrier,  adjustable 
leveling  feet  and  a  pan  arrest  independent  of  the  beam  release.  Priee»  $65.00 

—In  Stock  for  Prompt  Delivery— 

$mKnw»  HiNRiiU  COMiMiir 

^  Sverythiryf  fbi^  the  LaJborat€n9jf^ 

Pittsburoh^Pa. 


Digitized  by  LjOOQ IC 


XVI 


aCIENOE— ADVERTISEMENTS 


PoblkatioBf  of 

Carnegie  Inttitation  of  Wasbington 

The  ptibltcttttina  of  the  InntltatioD  poif  anmber  ciTer  I0# 
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Some  of  Our  Spec 


Practical  Apparatus  for  Producing  Vacuums 
down  to 0.00001  mm.  and  MacLeod  Vacuum 
Gauge,  Columbia  University  Modification. 
for  determining  accurately  the  degree  of 
vacuum. 

Bailey  Walker  Extraction  Appa- 
ratus. 

Especially  popular  with  the  Agricultural 
Cblleges, 

Bamstead  Water  Stilk. 
Bausdi  and  Lomb  Microscopes. 


Ammcan  Rotary  Vacuum  Pumps.     Fleming    and    Fisher  IKsorption 

Bulbs. 

For  Determining  Carbon  in  Steel,  Etc. 


Freas  Regular  and  Hi|^  Tempera- 
ture Electric  Ovens. 

Freas  Baking,  Conditioning  and 
Vacuum  Ovens. 

Freas  Water  Baths,  Thermostats, 
and  Tube  Furnaces. 

n.    .  ^  Gramercy  Reagent  Bottles. 

Bmgham  and  Green  Variable  Pres-     Gramercy  Stirrers. 

sure  Viscometer  and  Plasto.    Hevi-Duty  Replaceable  UnH  Efec 


Grinders    and 


meter. 

Braun,    Crushers, 
Pulverizers. 

Coors  Porcelain  Ware. 

DuBosc  Colorimeter,  E  &  A  Im- 
proved. 

E  &  A  Tested  Purity  Chemical 
Reagents. 

The  Best  Selection  from  the  Products  of  the 
Best  Factories. 

E  &  A  Universal  Carboy   Indina- 
tor. 

E    &    A    Universal    Laboratory 
Motor. 

Spencer  Microscopes. 


trie  Furnaces. 

For  Temperatures  up  to  1100°  C. 

Hortvet  Cryoscope. 

Juerst  Ebullioscope. 

MacMichael  Viscosimeter. 

Multiple  Replaceable  Unit  Electric 
Furnaces  and  Hot  Plates. 

Parsons  Gas  Generator. 

ndcel  Extraction  Apparatus. 

Pyrex  Glassware. 

Emulsifier,  U.  S.  Navy,  E  &  A, 
Improved. 

Wysor  Polishing  and  Grinding  Ap- 
paratus, Etc 


Write  for  Descriptive  Bulletins  and  Additional  Information.  Visit 
our  Booth  No.  58  at  the  Sixth  National  Chemical  Exposition,  also  our 
New  Showroom  at  209  Third  Avenue. 

Headquarters  for  Industrial  and  Educational  Laboratory  Supplies 
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NEW  (3d)  EDITION  JUST  READY 

THE  PRINCIPLES  OF 

HUMAN  PHYSIOLOGY 

By  ERNEST  H.  STARLING 

M.D.,  P.R.S.,  PJt.C.P. 

JodreU  Professor  of  Physiology  in  University 
CoUege,  London,  England 

Octavo,  131S  pagesi  with  579  DlustrationSy  10  in  colors.     Cloth,  S7.S0,  net 

THE  BRITISH  MEDICAL  JOURNAL  says :  "In  the  third  edition 
the  student  and  medical  practitioner  will  find  a  full  and  up-to-date  ac- 
count of  the  whole  subject,  clearly  written,  excellently  illustrated  and  sum- 
marized by  a  practical  physiologist  of  great  knowledge  and  well-known 
originality. 

The  first  part  of  the  volume  deals  with  nutrition,  including  metabolism  and  the 
general  physiology,  or  the  structural,  mate-  physiology  of  digestion,  the  part  played  by 
rial  and  energetic  bases  of  the  body.  In  the  the  circulating  blood  and  lymph,  respiration, 
second  part  the  mechanisms  of  movement  renal  excretion  and  other  such  subjects, 
and  sensation  are  described ;  a  new  feature  (Publisher's  Note. — Much  new  material  has 
in  this  edition  is  the  introduction  of  chap-  been  inserted  in  the  sections  dealing  with 
ters  on  vision  by  Dr.  Hartridge,  extending  the  internal  secretions  and  ductless  glands, 
to  over  a  hundred  pages,  in  which  the  whole  the  sense  organs  and  the  foregoing  sub- 
subject  is  very  lucidly  put  before  the  reader,  jects.)  The  last  part  of  the  book  is  devoted 
The  third  part  describes  the  mechanisms  of  to  the  subject  of  reproduction. 

Everywhere  Professor  Starling  writes  as  a  man  of  science  interested  pri- 
marily in  the  mechanics  and  chemistry  of  physiology,  the  concrete  rather  than  the 
abstract,*  the  practical  reactions  of  the  living  body  rather  than  the  metaphysical 
•  conceptions  or  interpretations  to  which  they  may  give  rise." 

*  Italics  ours. 

New  Works  in  Preparation 

Principles  of  Biochemistry  Qualitative  Chemical  Analysis 

By  T.  Brailsford  Robertson,  Ph.D.,  By  Theodore  J.  Bradley,  A.M.,  B.S., 

D.Sc,  Formerly  Professor  of  Biochem-  Ph.G.,  Dean  and  Professor  of  Analyt- 

istry  fn  the  University  of  Toronto  and  ical  and  Organic  Chemistry,  Massachu- 

in  the  University  of  California.    Ready  setts    College    of    Pharmacy,    Boston, 

soon.  Ready  soon. 

Text-Book  of  Hygiene  Essentials  of  Histology 

By  Eminent  American  Authors.     Edited  By   Sir  Edward  A.   Schafer,  M.D., 

by  William  Hallock  Park,  M.D.,  Di-  ScD.,  LL.D.,  Professor  of  Physiology, 

rector  of  Bureau  of  Laboratories,  Dept.  Univ.  of  Edinburgh.    New  (nth)  edi- 

of  Health,  New  York.    Ready  soon.  tion. 

Texts  gladly  sent  for  examination 

PHILADELPHIA       I     C:  A     JC*     CCDinCD         NEW   YORK 
7068-10  Sanaom  St     i^C/V   Ok    rCDIviCK    2  West  45th  Stmt 
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Convenience  in  Ph  Measurements 

The  Type  K  Potentiometer  Outfit  shown  in  the  accompanying  illustration 
has  come  into  very  general  use  for  the  measurement  of  hydrogen  ion  concen- 
trations. 

Ample  sensitivity  and  accuracy  are  retained  under  a  great  variety  of  experi- 
mental conditions,  at  no  sacrifice  of  convenience.  No  painstaking  adjustment  of 
parts  is  required. 


In  our  Catalogue  S75  are  described  and  illustrated  various  outfits  for  meas- 
urement of  hydrogen  ion  concentrations,  with  various  degrees  of  accuracy,  from 
the  potential  divider  method  using  a  voltmeter  (Hildebrand)  to  the  Type  K  Pre- 
cision Potentiometer  Outfit  with  a  highly  sensitive  galvanometer.  Much  infor- 
mation that  may  be  valuable  to  you — thirty  pages  of  it — is  also  included  in  this 
new  publication.  Catalogue  S75  will  be  sent  you  if,  in  writing,  you  will  mention 
your  position  and  particular  interests,  so  that  we  may  also  send  you  those  of  our 
future  publications  which  may  be  useful  to  you. 


LEEDS  &  NORTHRUP  COMPANY 

ELECTRICAL  MEASURING  INSTRUMENTS 

4901  8TENTON   AVENUE  PHILADELPHIA^  PA. 
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Leitz  Microscopes  are  the 
Standard  of  the  World 


««  A     A  99 


MICROSCOPE  STAND  "AA 


Leiti  BMeareh  and  moro  Photo- 
ffraflilo  morosoopo  "AA".  outfit 
80,  with  oomploto  lubitace  iUimi- 
in&tlnf  appap&tuf  **a",  and 
threo-loiui  oondenier  N.A.  1.40, 
triple  noiepieeo,  apochromatlo 
objoetiTdi  lOmin,  4]iun,  oil  Im- 
meriioB  Smiii,  If  .A.  1.82,  compen- 
satlBf  eyepleeei  No.  6  and  12,  In 
mahoffany  cabinet. 


It  is  especially  recommended  for  Re- 
search Investigations  and  Micro  Photog- 
raphy. 

For  this  purpose  stand  "AA"  has  been 
selected  as  standard  by  the  leading  labora- 
tories of  the  U.  S.  Government,  the  Hos- 
pitals, Universities  and  Industrial  Institu- 
tions throughout  this  and  other  countries. 

The  mechanical  construction  is  of  ut- 
most rigidity  and  every  part  of  its  adjust- 
ment of  thorough  precision. 

Leitz  Apochromatic  Objectives  are  in- 
dividual in  Quality  and  their  Optical  Effi- 
ciency embodies  the  very  latest  achieve- 
ments in  optical  science,  as  developed  by 
the  Leitz  Research  Department. 

The  Leitz  Apochromgts  excel  in 

Range  of  numerical  aperature 
Definition  of  image  and  resolving  power 
Flatness  of  Field 
Color  correction 


Catalog  AA  wUl  he  forwarded  upon  request 


60  East  IQibSt 
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Oooenl  Elettrle 


QEN=EU-lTe 

A  SeLF  LUSRICATINQ  BEARING  METAL 


.,. 


GEN-EL-ITE  Is  a  product  of  the  General  Electric  Company's  Re- 
Search  Laboratory, 

The  nnany  cases  where  oil  lubricated  bearings  are  objectionable  led 
to  investigation  of  the  lubricating  properties  of  metals. 

Gen-el-ite  was  the  result.  Difficulties  of  lubrication,  objectionable  to 
oil  itself  and  the  comparatively  high  temperatures  to  which  the  bearings 
may  be  subjected  were  the  foundation  of  the  necessity  satisfied  by  the 
Research  Laboratory. 

Gcn-el-ite  is  pressed  to  shape. 

For  further  details  write  the  Schenectady  (N.  Y,)  office*  Owing  to  the 
nature  of  Gen-el-ite,  the  various  applications  must  be  individually 
considered. 


GENERAL  ELECIKIC  COMPANY 


GENERAL  OFFICE 


SALES  OFFICES  IN 


3SB-33 


scheneciaoy,n.y;. 


ALL  LARGE  QTIES 
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Compression  Carbon  Rheostats 


For  MTfice  Ouit 


No. 

no 

Nonnal 

Wstto 
S60 

RMbtMoe 

90 

1000 

.04-4     •• 

90 

1000 

.01-2     " 

40 

9000 

.006-1   " 

we«i!Brai»M- 


15i''  limg,^'!  wid0 


I  of 

Gaiboa  Btooki 

50blookiA''thiek 

U"  wquBn 
OSbloeksA^'tlikk 

t*  fqiuure 
00  bloeks  ^'  thick 

aO  blocks  i"  thick 
4''  square 
•  This  zbeottat  ii  lappltod  with  thiw  moHUo  tnrmiiua  platM,  M  AowB  in  the  pi 

ITrito  /or  BuU^Um  JTo.  9J7*  ^moHMm^  **Jmgmhi^  Lmbpratcrw  Bhet^m 


Not 


I"  lone  44"  ^ 

Si'Tiirii 
20"  long  5r'  wide 

r^high 
22^  lonfTT  wide 

74'^hi£h 
22"'  lone  9^  wido 


$12J»0 

126.00 

$60.00 

Prioeim 
application 


JAMES  G.  BIDDLE       1211-13  arch  st.,  Philadelphia 


CADMIUM  STANDARD  CELLS 


1 

1 

1 

1 

1 

t 
!. 

1 

1 

^^1 

*  .■ . 

E 

1 

i 

'■■^ 

1 

I 
4' 

m^ 

■ 

■i 

^T^^^^* 

For  me  with  potcntiometcn.  dectrometcn,  and  balUitic  f^liraBO- 
metcn,  or  wiierever  elae  a  predekm  ftandard  of  dednwiotlT*  force  is 


needed. 


Negligible  Tempefatare  GocAdeot 
Highly  Constant  S.  IL  F* 


Contents  liermeticBlly  sealed  in  glasB  to  that  lowering  of  electio- 
nwtive  force  doe  to  evaporation  is  impossible. 

Mounted  in  oouided  boxt  or  nwinounted. 

My  comparison  certificate  accompanies  each  cell  witboat  chargs. 

Bureau  of  Standards  ceftificate  f^trpt 

On  NoTcmbcr  13, 1916,  tliree  normal  cadmlom  cdls  made  by  me 
were  certified  by  tlie  Bnrean  of  Standards  as  differina  from  tfaehgreop 
of  reference  cells  by  lem  tban  one  part  in  one  honored  thovsend,  aB 
three  baving  tlie  saoM  value. 

On  March  30  1910*  after  tlie  lapse  of  three  years  and  four  months, 
the  same  three  cells  were  a»in  compared  by  the  Bureau  of  Standards. 
The  msTlmnm  difference  among  the  three  was  lem  than  one  part  per 
hundred  thoumnd.  and  tlie  msvlmnm  diflercnce  from  their  certiflsd 
value  of  1916,  was  lem  than  one  part  per  hundred  thoosuid. 

In  other  words,  these  cells  diowed  a  degree  of  constancy  to  aO 
Intents  equal  to  that  considered  most  higlilymtidisceory,if  aotrcmarlc- 
able,  in  the  very  best  type  of  predsiea  reristsnoe  standards,  (see 
Bui.  Bur.  of  Stand.  Vol.  S*  No.  3.  P>  4*7.) 

The  cellt  in  question  ware  in  nowise  speciaL  They  ware  made 
of  the  materials  regularly  prepared  by  me.  and  were  set  up  with  no 
neater  care  tlian  that  constantly  employed  in  tlie  amUngof  my  slaa> 

Marion  Eppley. 

{AM.,  Ph.D.) 

Physico-chemical  Apparatus. 
NEWPORT,  R.  I. 
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FREAS 

Standard  in  Constant  Temperature 

Electric  OvenSylncubatorsy  ^ 
Water  Baths,  etc 


Absolutely  automatic,  they  are  DEPEND- 
ABLE FOR  LONG  CONTINUOnS  UN- 
ATTENDED OPERATION. 

Freas  Small  SensitiTe  Water  Thermostat 
Sensitive  to  i/xooX. 

Designed  for  bacteriological  and  physical- 
Chemical  work. 

Write  for  descriptive  literature 
For  sale  by  all  Laboratoiy  Apparatot  Dealers 


The  Thermo  Electric  Inttmmeiit  Co. 

8  Johnson  Street  NEWARK,  N.  J. 

APPARATUS 


£ 
M 

P 
C 
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U 
R 
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Pyrolectric  Instrument  G>.  extends  to 
you  a  cordial  invitation  to  call  at  Booth 
288  at  the  Sixth  Elxposition  oi  Chem- 
ical Industries,  which  will  be  held  in 
Grand  Central  Palace,  New  Yodc 
City,  throus^out  the  week  of  Sep- 
temba  twentieth. 


We  wW,  dispiay  our  entire  Kne  cf  pifrometric 
and  electrical  precision  vutrumerUs^  includ- 
ing several  new  pieces  of  apparatus  never 
before  shounu 


Pyrolectric  Instrument  Co. 


636  EAST  STATE  STREET 
TRENTON.  N.  J. 


Digitized  by 


Google 


VIU 


SCIENCE— ADVERTISEMENTS 


TWO  NEW   ANALYTICAL  BALANCES 

MADE   EXCLUSIVELY   FOR   US   BY  THE   NCWTON   BALANCE  CORP. 
IN  OUR  8T0CK  FOR  IMMBDIATB  SHIPMENT 

OF    SBRVICB 


Our  Troemner  Analjrtical  Balances,  No.  35.  No.  50,  and  No.  65,  are,  in  our  judgment,  the  beat  balances 
obtainable  at  their  respective  prices.  Our  sales  of  these  balances,  made  exclusively  for  us  and  bearing 
maker's  name  and  guarantee  m  addition  to  ours,  have  mounted  into  the  thousands  and  the  demand 
for  them  continues  to  be  in  excess  of  the  maker's  productive  capacity . 

We  are  extending  this  series  of  specially  designed  balances,  bearing  both  maker's  and  dealer's  name 
and  guarantee,  by  Sie  addition  of  two  balances  made  exclusively  for  us  by  the  Newton  Balance  Corpora- 
tion, as  follows: — 

2181S.    BAULNCB,  AHALTTICAL.  NBWTOH  NO.  210,  capacity  200  grams  in  each  pan,  sensitivity  lAOth 
milligram,  with  beam  divided  in  1/lOth  milligram 100.00 

21818.    BALAHCB,  AHALTTIOAL,  NBWTOH  NO.  220.  capacity  200  grams  in  each  pan,  sensitivity  l/20th 
milligram;  with  beam  divided  in  1/lOth  milligram 126.00 

Copr  of  new  mupplemeut  No,  65*  ^'Anmlrtical  Bmlmnoem  mad  Woightm,"  with  demeription  of 
mpeoiml  femtnrem  of  design  mnd  eonmtrnotion  of  Newton  Anmlytiewd  Balaneea,  »ent  upon  roQuemt 


ARTHUR  H.  THOMAS  COMPANY 

WHOLCSALC,   RETAIL  AND  EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA,  U.  8.  A. 
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cont:bnt8 

T\e  British  Assooiation  far  the  Advancement 

of  Science: — 
Oceanography  and  the  Sea  Fisheries:   Pbo- 

JVS80B  WiLLIAK  A.  HkBDMAN 209 

John  SMherg:  Db.  A.  G.  Bdvmo 216 

Sdentijle  Events: — 
The   Publication    of    Scientific    Boolcs    in 
France;  Chemical  Besearch  in  India;  North 
American  Forest  Besearch;  Office  of  De- 
velopment Work 217 

Scientific  Notes  and  News 219 

University  and  Bducational  News 228 

Discussion  and  Correspondence: — 
The  Obligation  of  the  Investigator  to  the 

.   Library:  Dr.  Neil  E.  Stevens.    The  Fur 
Seals:  President  David  Stare  Jordan.    A 

.   PrelimincBry  Note  on  the   Germination  of 
Vrophlyctis  cXfaXftB:  C.  Emlen  Scott  ....   223 

Sdentijle  Books: — 
Singer's  Scientific  and  Medical  Manuscripts: 
Liedtenant  Colonel  F.  H.  Garrison....    226 

Spedia  Articles:^ 
The  Arrangement  of  Atoms  in  Some  Com- 
mon Metals:  Dr.  Albert  W.  Hull.  Bf- 
feets  produced  by  X-ray  Energy  acting 
upon  Frogs'  Ova  at  Early  Developmental 
Stages:  Dr.  W.  M.  Baldwin 227 

The  American  Chemical  Society:  Dr.  Charles 
L.  Parsons   230 


M8&  iotmndtd  tot  publiofttion  ftad  books,  etc,  intended  for 
review  should  be  sent  to  The  Editor  ol  Science,  Qarriaon-on- 
HadMn,  N.  T. 


OCEANOGRAPHY  AND  THE  SEA- 
FISHERIES^ 

At  the  last  OardifF  meeting  of  the  British 
Association  in  1891  you  had  as  yonr  president 
the  eminent  astronomer  Sir  William  Hngfcii^ 
who  discoursed  upon  the  then  recent  discov- 
eries of  the  spectroscope  in  relation  to  the 
chemical  nature,  density,  temperature,  pres- 
sure and  even  the  motions  of  the  stars.  From 
the  sky  to  the  sea  is  a  long  drop;  but  the 
sciences  of  both  have  this  in  common  that 
they  deal  with  fundamental  principles  and 
with  vast  numbers.  Over  three  hundred  years 
ago  Spenser  in  the  '^  Faerie  Queene"  com- 
pared "  the  seas  abundant  progeny  ^  with  "  the 
starres  on  hy,**  and  recent  investigations  show 
that  a  liter  of  sea-water  may  contain  more 
than  a  hundred  times  as  many  living  organ- 
isms as  there  are  stars  visible  to  the  eye  on  a 
clear  night 

During  the  past  quarter  of  a  century  great 
advances  have  been  made  in  the  science  of  the 
sea,  and  the  aspects  and  prospects  of  sea- 
fisheries  research  have  undergone  changes 
which  encourage  the  hope  that  a  combination 
of  the  work  now  carried  on  by  hydrographers 
and  biologists  in  most  civilized  countries  on 
fundamental  problems  of  the  ocean  may  result 
in  a  more  rational  exploitation  and  adminis- 
tration of  the  fishing  industries. 

And  yet  even  at  your  former  Cardiff  meet- 
ing thirty  years  ago  there  were  at  least  three 
papers  of  oceanographic  interest— one  by  Pro- 
fessor Osborne  Reynolds  on  the  action  of 
waves  and  currents,  another  by  Dr.  H.  R.  Mill 
on  seasonal  variation  in  the  temperatore  of 
lochs  and  estuaries,  and  the  third  by  our 
honorary  local  secretary  for  the  present  meet- 
ing. Dr.  Evans  Hoyle,  on  a  deep-sea-tow-net 

1  From  the  address  of  the  president  of  the  Brit- 
ish Association  for  the  Advancement  of  Science 
given  at  Cardiff  on  August  24,  1920. 
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capable  of  being  opened  and  closed  under 
water  by  the  electric  current. 

It  was  a  notable  meeting  in  several  re^>ects, 
of  which  I  shall  merely  mention  two.  In 
Section  A,  Sir  Oliver  Lodge  gave  the  historic 
address  in  which  he  expounded  the  urgent 
need,  in  the  interests  of  both  science  and  the 
industries,  of  a  national  institution  for  the 
promotion  of  physical  research  on  a  large 
scala  Lodge's  pregnant  idea  put  forward  at 
this  Cardiff  meeting,  supported  and  still  fur- 
ther elaborated  by  Sir  Douglas  Galton  as 
President  of  the  Association  at  Ipswich,  has 
since  borne  notable  fruit  in  the  establishment 
and  rapid  development  of  the  National  Phys- 
ical Laboratory.  The  other  outstandng  event 
of  that  meeting  is  that  you  then  appointed  a 
conmuttee  of  eminent  geologists  and  natural- 
ists to  consider  a  project  for  boring  through  a 
coral  reef,  and  that  led  during  following  years 
to  the  successive  expeditions  to  the  atoll  of 
Funafuti  in  the  Central  Pacific,  the  results  of 
which,  reported  iq)on  eventually  by  the  Boyal 
Society,  were  of  great  interest  alike  to  geol- 
ogists, biologists,  and  oceanographers. 

Dr.  Huggins,  on  taking  the  chair  in  1891, 
remarked  that  it  was  over  thirty  years  since 
the  association  had  honored  astronomy  in 
the  selection  of  its  president.  It  might  be 
said  that  the  case  of  oceanography  is  harder, 
as  the  association  has  never  had  an  ocean- 
ographer  as  president — and  the  association 
might  well  rei^y  ''Because  until  very  recent 
years  there  has  been  no  oceanographer  to 
hava"  If  astronomy  is  the  oldest  of  the 
sciences,  oceanography  is  probably  the  young- 
est. Depending  as  it  does  upon  the  methods 
and  results  of  other  sciences,  it  was  not  until 
our  knowledge  of  physics,  chemistry,  and  biol- 
ogy were  relatively  far  advanced  that  it  be- 
came possible  to  apply  that  knowledge  to  the 
investigation  and  explanation  of  the  phe- 
nomena of  the  ocean.  No  one  man  has  done 
more  to  apply  such  knowledge  derived  from 
various  other  subjects  and  to  organize  the 
results  as  a  definite  branch  of  science  than  the 
late  Sir  John  Murray,  who  may  therefore  be 
regarded  as  the  founder  of  modem  oceanog- 
raphy. 


It  is,  to  me,  a  matter  of  regret  that  Sir 
John  Murray  was  never  president  of  the  Brit- 
ish Association.  I  am  revealing  no  secret 
when  I  tell  you  that  he  might  have  been.  On 
more  than  one  occasion  he  was  invited  by  the 
council  to  accept  nomination  and  he  dedined 
for  reasons  that  were  good  and  conmoanded 
our  respect.  He  felt  that  the  necessary  duties 
of  this  post  would  interfere  with  what  he 
regarded  as  his  primary  life-work — oceano- 
graphical  explorations  already  planned,  and 
the  last  of  which  he  actually  carried  out  in 
the  North  Atlantic  in  1912,  when  over  seventy 
years  of  age,  in  the  Norwegian  steamer 
Michael  Sara  along  with  his  friend  Dr.  Johan 
Hjort. 

Any  one  considering  the  subject-matter  of 
this  new  science  must  be  struck  by  its  wide 
range,  overlapping  as  it  does  the  borderlands 
of  several  other  sciences  and  making  use  of 
their  methods  and  facts  in  the  solution  of  its 
problems.  It  is  not  only  world-wide  in  its 
scope  but  extends  beyond  our  globe  and  in- 
cludes astronomical  data  in  their  relation  to 
tidal  and  certain  other  oceanographical  phe- 
nomena. No  man  in  his  work,  or  even  thought, 
can  attempt  to  cover  the  whole  ground — 
although  Sir  John  Murray,  in  his  remarkably 
comprehensive  '^  Summary''  volumes  of  tiie 
Challenger  Expedition  and  other  writings, 
went  far  towards  doing  so.  He,  in  his  oombi- 
nation  of  physicist,  chemist,  geologist  and 
biologist,  was  the  nearest  apfHroadi  we  haye 
had  to  an  all-round  oceanographer.  The  In- 
temational  Beeearoh  Council  probably  acted 
wisely  at  the  recent  Brussels  conference  in 
recommending  the  institution  of  two  inter- 
national seotioiis  in  our  subject,  the  one  of 
physical  and  the  other  of  biological  oceanoflT- 
raphy — although  the  two  overlap  and  are  so 
interdependent  that  no  investigator  on  the  one 
side  can  afford  to  neglect  the  other. 

On  the  present  occasion  I  must  restrict 
myself  almost  wholly  to  the  latter  division  of 
the  subject,  and  be  content,  after  brief  refer- 
ence to  the  founders  and  pioneers  of  our  sci- 
ence, to  outline  a  few  of  those  investigations 
and  problems  which  have  appeared  to  me  to 
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be  of  fDndamental  importance,  of  economic 
value,  or  of  general  interest 

Althongli  the  name  oceanography  was  only 
given  to  this  branch  of  science  by  Sir 
John  Murray  in  1880,  and  although  accord- 
ing to  that  veteran  oceanographer  Mr.  J.  Y. 
Buchanan,  the  last  surviving  member  of  the 
<nvilian  staff  of  the  Challenger,  the  science  of 
oceanography  was  bom  at  sea  on  February  15, 
1873,  when,  at  the  first  official  dredging  sta- 
tion of  the  expedition,  to  the  westward  of 
Teneriffe,  at  1,525  fathoms,  everything  that 
^came  up  in  the  dredge  was  new  and  led  to 
fundamental  discoveries  as  to  the  deposits 
forming  on  the  floor  of  the  ocean,  still  it  may 
be  claimed  that  the  foundations  of  the  science 
were  laid  by  various  explorers  of  the  ocean  at 
much  earlier  dates.  Aristotle,  who  took  all 
knowledge  for  his  province,  was  an  early 
oceanographer  on  the  shores  of  Asia  Minor. 
When  Pytheas  passed  between  the  pillars  of 
Hercules  into  the  unknown  Atlantic  and  pene- 
trated to  British  seas  in  the  fourth  century 
B.C.,  and  brought  back  reports  of  Ultima  Thvle 
and  of  a  sea  to  the  north  thick  and  sluggish 
like  a  jelly-fish,  he  may  have  been  recording 
an  early  i^anktonic  observation.  But  passing 
over  all  such  and  many  other  early  records  of 
phenomena  of  the  sea,  we  come  to  surer 
ground  in  claiming,  as  founders  of  oceanog- 
raphy, Oount  Maraili,  an  early  investigator 
of  the  Mediterranean,  and  that  truly  scientifio 
navigator  Captain  James  Oook,  who  sailed  to 
tlie  South  Pacific  on  a  transit  of  Venus  ex- 
j»edition  in  1769  with  Sir  Joseph  Banks  as 
naturalist,  and  by  subsequently  circumnavi- 
gating the  South  Sea  about  latitude  60^ 
finally  disproved  the  existence  of  a  great 
Bouthem  continent;  and  Sir  James  Olerk 
Bofls^  who,  with  Sir  Joseph  Hooker  as  nat- 
uralist, first  dredged  the  Antarctic  in  1840. 

The  use  of  the  naturalist's  dredge  (intro- 
duced by  O.  P.  Mliller,  the  Dane,  in  1799)  for 
exploring  the  sea-bottom  was  brought  into 
prominence  almost  simultaneously  in  several 
countries  of  northwest  Europe — by  Henri 
Milne-Edwards  in  France  in  1880,  Michael 
San  in  Norway  in  1885,  and  our  own  Edward 
Forbes  in  1882. 


The  last  mentioned  genial  and  many-sided 
genius  was  a  notable  figure  in  several  sections 
of  the  British  Association  from  about  1836 
onwards,  and  may  fairly  be  claimed  as  a 
pioneer  of  oceanography.  In  1839  he  and  his 
friend  the  anatomist,  John  Goodsir,  were 
dredging  in  the  Shetland  Seas,  with  results 
which  Forbes  made  known  to  the  meeting  of 
the  British  Association  at  Birmingham  that 
summer,  with  such  good  effect  that  a  ''  Dredg- 
ing Committee  "  of  the  association  was  formed 
to  continue  the  good  work.  Valuable  reports 
on  the  discoveries  of  that  committee  appear 
in  our  volumes  at  intervals  during  the  sub- 
sequent twenty-five  years. 

It  has  happened  over  and  over  again  in  his- 
tory that  the  British  Association,  by  means  of 
one  of  its  research  committees,  has  led  the  way 
in  some  important  research  or  development  of 
science  and  has  shown  the  government  or  an 
industry  what  wants  doing  and  how  it  can  be 
done.  We  may  ftiirly  claim  that  the  British 
Association  has  inspired  and  fostered  that  ex- 
ploration of  British  seas  which  through  marine 
biological  investigations  and  deep-sea  expedi- 
tions has  led  on  to  modem  oceanography. 
Edward  Forbes  and  the  British  Association 
Dredging  Committee,  WyviUe  Thomson,  Car- 
penter, Gwyn  Jeffreys,  Norman  and  other  nat- 
uralists of  the  pre-CJidllenger  days — all  these 
men  in  the  quarter-century  from  1840  onwards 
worked  under  researdi  committees  of  the 
British  Association,  bringing  their  results  be- 
fore successive  meetings;  and  some  of  our 
older  volumes  enshrine  dasmc  reports  on 
dredging  by  Forbes,  McAndrew,  Norman, 
Brady,  Alder,  and  other  notable  naturalists  of 
that  day.  These  local  researchers  paved  the 
way  for  the  ChMenger  and  other  national 
deep-sea  expeditions.  Here,  as  in  other  cases, 
it  required  private  enterprise  to  precede  and 
stimulate  government  action. 

It  is  probable  that  Forbes  and  his  fellow- 
workers  on  this  "Dredging  Committee"  in 
Iheir  marine  explorations  did  not  fully  realize 
that  they  were  opening  up  a  most  comprehen- 
sive and  important  department  of  knowledge. 
But  it  is  also  true  that  in  all  his  expeditions — 
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in  the  British  seas  from  the  Channel  Islands 
to  the  Sheftlands,  in  Norway,  in  the  Mediter- 
ranean as  far  as  the  iEgean  Sea — ^his  broad 
outlook  on  the  problems  of  nature  was  tliat  of 
the  modem  oceanographer,  and  he  was  the 
spiritual  ancestor  of  men  like  Sir  Wyville 
Thomson  of  the  Challenger  Expedition  and 
Sir  John  Murray,  whose  accidental  death  a 
few  years  ago,  while  still  in  the  midst  of  ae- 
tiye  work,  was  a  grievous  loss  to  this  new  and 
rapidly  advancing  science  of  the  sea. 

Forbes  in  these  marine  investigations  woiked 
at  border-line  problems,  dealing  for  example 
with  the  relations  of  geology  to  zoology,  and 
the  effect  of  the  past  history  of  the  land  and 
sea  upon  the  distribution  of  plants  and  ani- 
mals at  the  present  day,  and  in  these  respects 
he  was  an  early  oceanographer.  For  the  es- 
sence of  that  new  subject  is  that  it  also  in- 
vestigates border-line  problems  and  is  based 
upon  and  makes  use  of  all  the  older  funda- 
mental sciences — ^physics,  chemistry  and  biol- 
ogy— and  shows  for  example  how  variations  in 
the  great  ocean  currents  may  account  for  the 
movements  and  abundance  of  the  migratory 
fishes,  and  how  periodic  changes  in  the  physico- 
chemical  characters  of  the  sea,  such  as  varia- 
tions in  the  hydrogen-ion  and  hydroxyl-ion 
concentration,  are  correlated  with  the  distri- 
bution at  the  different  seasons  of  the  all-im- 
portant microscopic  organisms  that  render  our 
oceanic  waters  as  prolific  a  source  of  food  as 
the  pastures  of  the  land. 

Another  pioneer  of  the  nineteenth  century 
who,  I  sometimes  think,  has  not  yet  received 
sufficient  credit  for  his  foresight  and  initiative, 
is  Sir  "Wyville  Thomson,  whose  name  ought  to 
go  down  through  the  ages  as  the  leader  of  the 
scientific  staff  on  the  famous  Challenger  Deep- 
Sea  Exploring  Expedition.  It  is  due  chiefly  to 
him  and  to  his  friend  Dr.  W.  B.  Carpenter  that 
the  British  Government,  through  the  influence 
of  the  Eoyal  Society,  was  induced  to  place  at 
the  disposal  of  a  committee  of  scientific  experts 
first  the  small  surveying  steamer  Lightning  in 
1868,  and  then  the  more  efficient  steamer  Por- 
cupine in  the  two  succeeding  years,  for  the 
puipose  of  exploring  the  deep  water  of  the  At- 
lantic from  the  Faroes  in  the  north  to  Gibral- 


tar and  beyond  in  the  south,  in  tlie  course  of 
which  expeditions  they  got  successful  hauls 
from  the  then  unprecedented  depth  of  2,485 
fathoms,  nearly  three  statute  milea. 

It  will  be  remembered  that  Edward  Forbes, 
from  his  observations  in  the  Mediterranean 
(an  abnormal  sea  in  some  respects),  regarded 
depths  of  over  800  fathoms  as  an  azoic  zone. 
It  was  the  work  of  Wyville  Thomson  and  his 
colleagues  Carpenter  and  Ghwyn  Jeffreys  on 
these  successive  dredging  expeditions  to  prove 
conclusively  what  was  beginning  to  be  sus- 
pected by  naturalists,  that  there  is  no  azoic 
zone  in  the  sea,  but  that  abundant  life  belong- 
ing to  many  groups  of  animals  extends  down 
to  the  greatest  depths  of  from  four  to  five  thou- 
sand fathoms — ^nearly  six  statute  mdles  from 
the  surface. 

These  pioneering  expeditions  in  tiie  Light- 
ning and  Porcupine — the  results  of  which  are 
not  even  yet  fully  made  known  to  science — 
were  epoch-making,  inasmuch  as  they  not  only 
opened  up  this  new  region  to  the  systematie 
marine  biologist,  but  gave  glimpses  of  world- 
wide problems  in  connection  with  the  physics, 
the  chemistry  and  the  biology  of  the  sea  which 
are  only  now  being  adequately  investigated  by 
the  modem  oceanographer.  These  results, 
which  aroused  intense  interest  amongst  the 
leading  scientific  men  of  the  time,  were  so 
rapidly  surpassed  and  overshadowed  by  the 
still  greater  achievements  of  the  Challenger 
and  other  national  exploring  expeditions  that 
followed  in  the  'seventies  and  'eighties  of  last 
century,  that  there  is  some  danger  of  their  real 
inq)ortance  being  lost  sight  of;  but  it  ougbt 
never  to  be  forgotten  that  they  first  demon- 
strated the  abundance  of  life  of  a  varied  na- 
ture in  depths  formerly  supposed  to  be  azoic, 
and,  moreover,  that  some  of  the  new  deep-sea 
animals  obtained  were  related  to  extinct  forma 
belonging  to  the  Jurassic,  Cretaceous  and  Ter- 
tiary periods. 

It  is  interesting  to  recall  that  our  associa- 
tion played  its  part  in  promoting  the  move- 
ment that  led  to  the  Challenger  Expedition. 
Our  general  committee  at  the  Edinburgh  meet- 
ing of  1871  recommended  that  the  president 
and  council  be  authorized  to  cooperate  with  the 
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Boyal  Society  in  promoting  ''a  Oiroumnayi- 
gation  Expedition,  specially  fitted  out  to  carry 
the  Physical  and  Biological  Exploration  of  the 
Beep  Sea  into  all  the  Great  Oceanic  Areas  " ; 
and  onr  council  subsequently  Appointed  a  com- 
mittee consisting  of  Dr.  Oarpenter,  Professor 
Huxley  and  others  to  cooperate  with  the  Boyal 
Society  in  carrying  out  these  objects. 

It  has  been  said  that  the  Challenger  Expe- 
dition will  rank  in  history  with  the  voyages  of 
Yasoo  da  Gama,  Columbus,  Magellan  and 
Oook.  Like  these  it  added  new  regions  of  the 
globe  to  our  knowledge^  and  the  wide  expanses 
thus  opened  up  for  the  first  time^  the  floors  of 
the  oceans,  though  less  accessible,  are  vaster 
than  the  discoveries  of  any  previous  explora- 
tion. 

Sir  WyviUe  Thomson,  although  leader  of 
the  expedition,  did  not  Hve  to  see  the  com- 
pleted results,  and  Sir  John  Murray  will  be 
rem^nbered  in  the  history  of  science  as  the 
Challenger  naturalist  who  brought  to  a  suc- 
cessful issue  the  investigation  of  iine  enor- 
mous collections  and  the  publication  of  the 
scientific  results  of  that  memorable  voyage: 
these  two  Scots  share  the  honor  of  having 
guided  the  destinies  of  what  is  still  the  great- 
est oceanograi^c  exploration  of  all  times. 

In  addition  to  taking  his  part  in  the  general 
woric  of  the  expedition,  Murray  devoted  special 
attention  to  three  subjects  of  primary  impor- 
tance in  the  science  of  the  sea,  viz.:  (1)  the 
plankton  or  floating  life  of  the  oceans,  (2)  the 
deposits  forming  on  the  sea  bottoms,  and  (8) 
the  origin  and  mode  of  formation  of  coral 
reefs  and  islands.  It  was  characteristic  of  his 
broad  and  synthetic  outlook  on  nature  that, 
in  place  of  working  at  the  speciography  and 
anatomy  of  some  group  of  organisms,  how- 
ever novel,  interec(ting  and  attractive  to  the 
naturalist  the  deep-sea  organisms  might  seem 
to  b^  he  took  up  wide-reaching  general  prob- 
lems with  economic  and  geological  as  well  as 
biological  applications. 

Each  of  the  three  main  lines  of  investiga- 
tion—<leposits,  plankton  and  coral  reefs — 
wbich  Murray  undertook  on  board  the  Chal- 
lenger has  been  most  fruitful  of  results  both  in 
his  own  hands  and  those  of  others.    His  plank- 


ton work  has  led  on  to  those  modem  plank- 
tonic  researches  which  are  closely  bound  up 
with  the  scientific  investigation  of  our  sea- 
fisheries. 

"EHb  work  on  the  deposits  accumulating  on 
the  floor  of  the  ocean  resulted,  after  years  of 
study  in  the  laboratory  as  well  as  in  &e  field, 
in  collaboration  with  the  Abb6  Benaid  of  the 
Brussels  Museum,  afterwards  professor  at 
Ghent,  in  the  production  of  the  monumental 
''Deep-Sea  Deposits'*  volume,  one  of  the 
Challenger  Reports,  which  first  revealed  to  the 
scientific  world  the  detailed  nature  and  distri- 
bution of  the  varied  submarine  d^;K>sits  of  the 
globe  and  their  relation  to  the  rocks  forming 
the  crust  of  the  earth. 

These  studies  led,  moreover,  to  one  of  the 
romances  of  science  which  deeply  influenced 
Murray's  future  life  and  woric  In  accumu- 
lating material  from  all  parts  of  the  world  and 
all  deep-sea  exploring  ^cpeditions  for  compari- 
son with  the  Challenger  series,  some  ten  years 
later,  Murray  found  that  a  sample  of  rock  from 
Ohristmas  Island  in  the  Indian  Ocean,  which 
had  been  sent  to  him  by  Commander  (now  Ad- 
miral) Aldrich,  of  H.MjS.  Egeria,  was  com- 
posed of  a  valuable  phosphatic  material  This 
discovery  in  Murray's  hands  gave  rise  to  a 
profitable  commercial  undeitaking,  and  he  was 
able  to  show  that  some  years  ago  tlie  British 
Treasury  had  already  received  in  royalties  and 
taxes  from  the  island  con^derably  more  than 
the  total  cost  of  the  Challenger  Expedition. 
,  That  first  British  circumnavigating  expedi- 
tion on  the  Challenger  was  foHowed  by  other 
national  tfcpeditions  (the  American  Tuecarora 
and  Alhatroes,  the  French  TravaiXUur,  the  Ger- 
man 0au88,  National  and  Valdivia,  the  Italian 
Vettor  Pisani,  the  Dutch  Siboga,  the  Danish 
Thor  and  others)  and  by  almost  equally  cele- 
brated and  important  work  by  unofficial 
oceanographers  such  as  Alexander  Agassis,  Sir 
John  Murray  with  Dr.  Hjort  in  the  Michael 
Bars,  end  the  Prince  of  Monaco  in  his  magnifi- 
cent ocean-going  yacht,  and  by  much  other 
good  work  by  many  investigators  in  smaller 
and  humbHer  vessels.  One  of  these  supplemen- 
tary expeditions  I  must  refer  to  briefly  because 
of    its    connection    with   sea-flsheries.     The 


Digitized  by 


Google 


214 


SCIENCE 


[N.  S.  Vol.  LH.  No.  1S40 


Triton,  under  Ti^ard  and  Murray,  in  1882, 
while  exploring  the  cold  and  warm  areas  of  the 
Faroe  Channel  separated  by  the  Wyville-Thom- 
fion  ridge,  incidentally  discovered  tihe  famous 
Dubh-Artach  fishing  grounds,  which  have  been 
worked  by  British  trawlers  ever  since. 

ITotwithstanding  all  this  activity  during  the 
last  forty  years  eince  oceanography  became  a 
science,  much  has  etill  to  be  investigated  in  all 
seas  in  all  branches  of  the  subject  On  pur- 
suing any  line  of  investigation  one  very  soon 
comes  up  against  a  waill  of  the  unknown  or  a 
maze  of  controversy.  Peculiar  difficulties  sur- 
round the  subject  The  matters  investigated 
are  often  remote  and  almost  inaccessibla  Un- 
known factors  may  enter  into  every  problem. 
The  samples  required  miay  be  at  the  other  end 
of  ia  rope  or  a  wire  eight  or  ten  miles  long, 
and  the  oceanographer  may  have  to  grope  for 
them  literally  in  the  dark  and  under  other 
difficult  conditions  which  make  it  uncertain 
whefther  his  saox^les  when  obtained  are  ade- 
quate and  representaftive^  and  whether  they 
have  undergone  any  change  since  leaving  their 
natural  environment  It  is  not  surprinng  then 
that  in  the  progress  of  knowledge  mistakes 
have  been  made  and  corrected,  that  views  have 
been  held  on  what  seemed  good  scientific 
grounds  which  hfter  on  were  proved  to  be 
erroneous.  For  example^  Edward  Forbes^  in 
his  division  of  Hfe  in  the  sea  into  zones,  on 
what  seoned  to  be  vuffici^itly  good  observa- 
tions m  the  iEgean,  but  which  we  now  know 
to  be  exceptional,  placed  the  limit  of  life  at 
800  fathoms,  while  Wyville  Thompson  and  his 
feUow-workars  on  tiie  Porcupine  and  Choi' 
lenger  showed  iliat  there  is  no  azoic  zone  even 
in  the  great  abysses. 

Or,  again,  take  the  cdehrated  myth  of 
"  Bathybius.*'  In  the  'sixties  of  last  century 
samples  of  Atlantic  mud,  taken  when  survey- 
ing the  bottom  for  the  first  telegraph  cables 
and  preserved  in  alcohol,  were  found  when 
examined  by  Huxley,  Haed:el  and  others  to 
contain  what  seemed  to  be  an  exceeding^  prim- 
itive protoplasmic  organism,  which  was  sup- 
posed on  good  evidence  to  be  widely  extended 
over  the  floor  of  the  ocean.  The  discovery  of 
this  Bathybius  was  said  to  solve  the  problem 


of  how  deep-sea  animals  were  nourished  in 
the  absence  of  seaweeds.  Here  was  a  wide- 
spread protoplasmic  meadow  up  which  other 
organisms  could  graze.  Belief  in  Bathybius 
seemed  to  be  confirmed  and  established  by 
Wyville  Thomson's  results  in  the  Porcupine 
Expedition  of  1869,  but  was  exploded  by  the 
naturalists  in  the  ChdUenger  some  ^tb  years 
later.  Buchanan  in  his  recently  published 
^  Accounts  Bendered  '*  tells  us  how  he  and  his 
colleague  Murray  were  keenly  on  the  look-out 
for  hours  at  a  time  on  all  possible  occasions 
for  traces  of  this  organism,  and  how  they 
finally  proved,  in  the  spring  of  1875  on  the 
voyage  between  Hong-Kong  and  Yokohama, 
that  the  all  pervading  substance  like  coagu- 
lated mucus  was  an  amorphous  precipitate  of 
sulphate  of  lime  tiirown  down  from  the  sea- 
water  in  the  mud  on  the  addition  of  a  certain 
proportion  of  alcohol.  He  wrote  to  this  effect 
from  Japan  to  Professor  Orum  Brown,  and 
it  is  in  evidence  that  after  receiving  this  letter 
Orum  Brown  interested  his  friends  in  Edin- 
burgh by  showing  them  how  to  make  Bathy^ 
bins  in  the  diemical  laboratory.  Huxlesy  at 
the  Sheffield  meeting  of  the  British  Associa- 
tion in  1879  handsomely  admitted  that  he  had 
been  mistaken,  and  it  is  said  Aat  he  character- 
ized Bathybius  as  ''not  having  fulfilled  the 
promise  of  its  youA.**  Will  any  of  our  present 
oceanograi^c  beliefs  share  the  fate  of  Bathy- 
bius in  the  future?  Some  may,  but  even  if 
they  do  they  may  well  have  been  useful  steps  in 
the  progress  of  science.  Although  Hke  Bathy- 
bius they  may  n<rt  have  fulfilled  the  promise  of 
their  youth,  yet,  we  may  add,  they  will  not 
have  lived  in  the  minds  of  man  in  vain. 
;  Many  of  the  phenomena  we  encounter  in 
oceanographic  investigations  are  so  eompks^ 
are  or  may  be  affe<*ted  by  so  many  diverse  fac- 
tors, that  it  is  difficult,  if  indeed  possible,  to 
be  sure  that  we  are  unravelling  them  aright 
and  that  we  see  the  real  causes  of  what  we 
observe. 

Some  few  things  we  know  aipproximatdy — 
nothing  completely.  We  know  that  the  great- 
est depths  of  the  ocean,  about  six  nules,  are  a 
litde  greater  than  the  highest  mountains  on 
knd,  and  Sir  John  Murray  has  calculated  that 
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if  all  the  land  were  washed  down  into  the  eea 
the  whole  globe  would  be  covered  by  an  ocean 
averaging  about  two  miles  in  depth.  We  know 
the  distribution  of  temperatures  and  salinities 
over  a  great  part  of  l^e  surface  and  a  good 
deal  of  the  botton  of  the  oceans,  and  some  of 
the  more  impoitant  oceanic  currents  have 
been  charted  and  their  periodic  variations, 
such  as  those  of  the  Gulf  Stream,  are  being 
studied.  We  know  a  good  deal  about  the  or- 
ganisms floating  or  swimming  in  the  surface 
waters  (the  epi-plankton),  and  also  those 
brought  up  by  our  dredges  and  trawls  from  the 
bottom  in  many  parts  of  the  worid — although 
eveiy  exi)edition  still  makes  large  additions  to 
knowledge.  The  region  that  is  least  known  to 
us,  both  in  its  physical  conditions  and  also  its 
inhabitants,  is  the  vast  zone  of  inteimediate 
waters  lying  between  the  upper  few  hundred 
fathoms  and  the  bottom.  That  ie  the  region 
that  Alexander  Agassi g  from  his  observations 
with  ek>8ing  tow-nets  on  tise  Blake  Expedition 
supposed  to  be  destitute  of  life>  or  at  leaert,  as 
modified  by  his  later  observations  on  the 
Albatross,  to  be  relatively  destitute  compared 
with  the  surface  and  the  bottom,  in  opposition 
to  the  contention  of  Murray  and  other  oceano- 
graphers  that  an  abundant  meso-plankton  was 
present,  and  that  certain  groups  of  animals, 
such  as  the  Challeugerida  and  some  kinds  of 
Meduse,  were  characteristic  of  these  deeper 
zones.  I  believe  that,  as  sometimes  happens  in 
scientific  controversies,  both  sides  were  right 
tip  to  a  point,  and  both  could  support  their 
views  upon  observations  from  particular  re- 
gions of  Ihe  ocean  under  certain  circumstances. 
But  much  still  remains  imknown  or  only 
imperfectly  known  even  in  matters  that  have 
long  been  studied  and  where  practical  appli- 
cations of  great  value  are  obtained — such  as 
the  investigation  and  prediction  of  tidal  phe- 
nomena. We  are  now  told  that  theories  re- 
quire re-investigation  and  that  published 
tables  are  not  sufficiently  accurate.  To  take 
another  practical  application  of  oceanographic 
work,  the  ultimate  causes  of  variations  in  the 
abundance,  in  the  sizes,  in  the  movements 
and  in  the  qualities  of  the  fishes  of  our  coastal 
industries  are  still  to  seek,  and  not  withstand- 


ing volumes  of  investigation  and  a  still 
greater  volume  of  discussion,  no  man  who 
knows  anything  of  the  matter  is  satisfied  with 
our  present  knowledge  of  even  the  best-known 
and  economically  most  important  of  our  fishes 
such  as  the  herring,  the  cod,  the  plaice  and 
the  salmon. 

Take  the  case  of  our  common  fresh-water 
eel  as  an  example  of  how  little  we  know  and 
at  the  same  time  of  how  much  has  been  dis- 
covered. All  the  eels  of  our  streams  and  lakes 
of  N.-W.  Europe  live  and  feed  and  grow 
under  our  eyes  without  reproducing  their 
kind — ^no  spawning  eel  has  ever  been  seen. 
After  living  for  years  in  immaturity,  at  last 
near  the  end  of  their  lives  the  large  male  and 
female  yellow  eels  undergo  a  change  in  ap- 
pearance and  in  nature.  They  acquire  a 
silvery  color  and  their  eyes  enlarge,  and  in 
this  bridal  attire  they  commence  the  long 
joum^  which  ends  in  maturity,  reproduction 
and  death.  From  all  the  fresh  waters  th^ 
migrate  in  the  auttunn  to  the  coast,  from  the 
inshore  seas  to  the  open  ocean  and  still  west- 
ward and  south  to  the  mid- Atlantic  and  we 
know  not  how  much  further — ^for  the  exact 
locality  and  manner  of  spawning  has  still  to 
be  discovered.  The  youngest  known  stages  of 
the  Leptocephalus,  the  larval  stage  of  eels, 
have  been  found  by  the  Dane,  Dr.  Johannes 
Schmidt,  to  the  west  of  the  Azores  where  the 
water  is  over  2,000  fathoms  in  depth.  These 
were  about  one  third  of  an  inch  in  length  and 
were  probably  not  long  hatched.  I  can  not 
now  refer  to  all  the  able  investigators — Qrassi, 
Hjort  and  others — ^who  have  discovered  and 
traced  the  stages  of  growth  of  the  Lepto- 
cephalus and  its  metamorphosis  into  the 
"elvers'*  or  yoimg  eels  which  are  carried  by 
the  North  Atlantic  drift  back  to  the  coasts  of 
Europe  and  ascend  our  rivers  in  spring  in 
countless  myriads  but  no  man  has  been  more 
indefatigable  and  successful  in  the  quest  than 
Dr.  Schmidt,  who  in  the  various  expeditions 
of  the  Danish  Investigation  Steamer  Thor 
from  1904  onwards  foimd  successively  younger 
and  younger  stages,  and  who  is  during  the 
present  summer  engaged  in  a  traverse  of  the 
Atlantic  to  the  West  Indies  in  the  hope  of 
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finding  the  missing  link  in  the  chain,  the 
aotual  spawning  fresh-water  eel  in  the  inter- 
mediate waters  somewhere  above  the  abysses 
of  the  open  ooean« 

Again,  take  the  case  of  an  interesting 
oceanographic  observation  which,  if  estab- 
lished, may  be  foimd  to  explain  the  variations 
in  time  and  amomit  of  important  fisheries. 
Otto  Pettersson  in  1910  discovered  by  his 
observations  in  the  Gullmar  Fjord  the  pres- 
ence of  periodic  submarine  waves  of  deeper 
Salter  water  in  the  Kattegat  and  the  fjords  of 
the  west  coast  of  Sweden,  which  draw  in  with 
them  from  the  Jutland  banks  vast  shoals  of 
the  herrings  which  congregate  there  in  autumn. 
The  deeper  layer  consists  of  "bankwater*'  of 
salinity  32  to  84  per  thousand,  and  as  this 
rolls  in  along  the  bottom  as  a  series  of  huge 
undulations  it  forces  out  the  overlying  fresher 
water,  and  so  the  herrings  living  in  the  bank- 
water  outside  are  sucked  into  the  Kattegat  and 
neighboring  fjords  and  give  rise  to  important 
local  fisheries.  Pettersson  connects  the  crests 
of  the  submarine  waves  with  the  phases  of  the 
moon.  Two  great  waves  of  Salter  water  which 
reached  up  to  the  surface  took  place  in  Novem- 
ber, 1910,  one  near  the  time  of  full  moon  and 
the  other  about  new  moon,  and  the  latter 
was  at  the  time  when  the  shoals  of  herring  ap- 
peared inshore  and  provided  a  profitable  fish- 
ery. The  coincidence  of  the  oceanic  phe- 
nomena with  the  lunar  phases  is  not,  however, 
very  exacts  and  doubts  have  been  expressed  as 
to  the  connection ;  but  if  established,  and  even 
if  found  to  be  due  not  to  the  moon  but  to  preva- 
lent winds  or  the  influence  of  ocean  currents, 
this  would  be  a  case  of  the  migration  of  fishes 
depending  upon  mechanical  causes,  while  in 
other  cases  it  is  known  that  migrations  are 
due  to  spawning  needs  or  for  the  purpose  of 
feeding,  as  in  the  case  of  the  cod  and  the 
herring  in  the  west  and  north  of  Norway  and 
in  the  Barents  Sea. 

William  A.  Herdman 

Univiesitt  of  Livebpool 


JOHN  8AHLBBRG 
John  Bbinhold  Sahlbebo  passed  away  on 
the  eighth  of  May,  1920,  in  Kelsingfors,  Fin- 


land, seventy-five  years  of  age,  having  been 
bom  in  Helsingf  ors,  June,  1845. 

Descriptive  entomology  has  lost  one  of  its 
prominent  men;  entomological  societies — espe- 
cially the  famous  Societas  pro  Fauna  and 
Flora  Fennica — an  enthuaiastic  member  and 
officer;  the  University  of  Helaingfors  a  learned 
teacher,  who  knew  how  to  guide  his  pupils  to 
the  very  source  of  biological  knowledge— na- 
ture herself. 

John  Sahlberg  was  an  unwearied  and  highly 
experienced  collector,  famous  all  over  Europe^ 
who  up  to  his  old  age,  undertook  extensive  and 
strenuous  excursions  throughout  all  parts  of 
his  native  country.  He  also  oollected  in  many 
other  countries  of  the  old  world,  traveling 
through  the  northern  parts  of  Scandinavia  and 
Siberia,  and  staying  in  the  Oaucasus,  Turke- 
stan, Ghreece  and  Italy.  Three  times  during 
the  years  1895  and  1904  he  visited  Aaia  Minor, 
Palestine  and  Egypt.  Although  thoron^ily 
familiar  with  all  branches  of  entomology,  it 
was  the  Gicadarifls  and  tlie  Coleoptera  which 
attracted  his  especial  attention,  and  to  these 
groups  he  devoted  much  study. 

Among  the  many  publications  of  John  Sahl- 
berg the  following  may  be  mentioned : 
1871:  Ofversigt  of  Finlands  och  den  Skandi- 

naviska  halfons  Cicadaris. 
1873-89:  Enumeratio  Ooleopterorum  Fenniss. 
1878-80:  Bidrag  till  Nordvestra  Sibiriens  In- 

sekt  Fauna. 
1900:  Oatalogus  Coleopterormn  Fennifld  G(eo- 

graphicus. 
1912-18:  Coleoptera  Mediterranea  Orientalia. 

He  has  left  his  entomological  coUectLona, 
which  are  large  and  of  rare  systematic  and 
faunistic  value^  to  the  Zoological  Mua^im 
of  Helsingfors. 

John  Sahlberg  belonged  to  an  old  Finnish 
family  which  for  generationa  has  been  con- 
nected with  the  learned  institutions  of  their 
native  land.  His  grandfather  (Oarl  Beinhold 
S.)  was  professor  in  natural  history,  first  at 
the  Abo  Academy  of  Science^  later  at  the  Uni- 
versity of  Helsingfors.  After  extensive  travels 
over  aU  parts  of  the  world,  his  father  (Rein- 
hold  Ferdinand  8.)  was  for  a  period  teacher 
in  zoology  at  the  Universily  of  Hdaingfors. 
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John  SahH>erg  himself  was  only  twenly-siz 
years  old  when  he  was  appointed  teadier  in 
zoology  at  the  UniTersity  of  Helsingfora.  At 
the  same  institution  he  was  professor  extra- 
ordinarius  in  entomology  from  1888  to  1918. 

John  Sahlberg's  son  is  Dr.  Uiinio  Saalas, 
Helsingfora  (now  Helsinki),  an  entomologist 
of  very  high  standing  and  of  international  rep- 
utation. 

John  Sahlbeiig  was  a  man  of  firm  character 
and  deeply  interested  in  Christian  movements 
and  associations,  especially  the  Y.  M.  0.  A. 
and  a  Christian  association  of  Finnish  Uni- 
yersity  students.  He  also  was  a  very  enthusi- 
astic spokesman  for  prohibition,  especially  ad- 
Tocating  it  among  young  men.  He  has 
published  and  lectured  on  prohibition  and 
Christian  subjects. 

A.  G.  Bovma 


SCIENTIFIC  EVENTS 

THB  PUBLICATION  OP  SCIENTIFIC  BOOKS  IN 
PRANCE 

The  Paris  correspondent  of  the  Journal  of 
the  American  Medical  Association  writes: 

The  paper  Aortage  and  publishiiig  difBculties 
still  aroiue  a  lively  interest.  M.  Doerot,  in  an  in- 
f ormatiTe  article  in  the  Bevite  Scientiflque  on  the 
aabjeet  of  seiantiiKe  pniblisbing  in  France,  showed 
that  if  there  was  a  crisis  in  the  publication  of  lit- 
erary wcMrks,  this  was  particularly  aeate  in  the 
ease  of  worlcs  on  pure  science.  In  fact,  the  ele- 
ments of  boolonaking  have  increased  considerably 
in  cost  as  compared  to  prices  before  the  war:  com- 
positors and  pressmen  are  paid  from  three  to  four 
times  as  mudi  as  in  1914,  the  price  of  paper  is 
five  times  as  grea/t,  and  these  factors  contribute  to 
Boake  the  cost  of  a  book  from  three  to  four  times 
as  much  as  before  the  war.  Now,  the  income  of 
the  intellectuai  classes,  the  only  purchasers  of  theo- 
retie  works,  has  barely  doubled,  while  the  budgets 
of  public  institutions,  libraries,  laboratories,  etc, 
bave  been  gieatiy  reduced.  A  book,  even  one  that 
eonstitutes  a  veritable  working  tool,  is  not  a  prime 
necessity.  It  should  not,  therefore,  exceed  a  cer- 
tain price,  above  which  it  will  not  sell,  and  at  the 
present  moment,  the  maximum  has  apparentiy 
been  reached. 

This  condition,  which  constitutes  a  veritable 
danger  to  the  advance  of  science,  is  not  peculiar  to 
France.    A  statistical  study  by  M.  Femand  Boches 


in  the  Correspondant  discloses  the  progressive  de- 
crease of  the  number  of  publications  in  the  prin- 
eipal  countries  einee  1914.  Exclusive  of  period- 
icals and  musical  works,  the  figures  show  that  a 
number  of  books  published  in  1918,  as  compared 
to  1917,  decreased  in  France  frcmi  5,054  to  4,484; 
in  Great  Britain  from  8,131  to  7,716;  in  Italy  from 
8,349  to  5,902;  in  the  United  Btates  from  10,060 
to  9,237,  and  in  Germany  from  14,910  to  14,743. 
The  production  in  1919  is  not  yet  known,  but  it 
was  probably  less  than  in  1918. 

It  is  interesting  to  note  that  the  decrease  in 
Italy  totaled  2,447  hocks;  in  the  United  States 
823;  in  France  570,  and  in  England  415;  but  Ger- 
many, defeated  and  disorganised,  showed  a  de- 
crease of  only  167  works. 

So  far  as  French  medical  books  are  concerned, 
statistics  recentiy  published  in  the  Bibliographie  de 
la  France  indicate  that  the  number  of  such  works, 
which  had  suffered  a  great  decrease  before  the 
war  (from  1,230  hi  1910  to  721  hi  1914),  had 
again  greatiy  declined  in  1915,  namely,  to  202 
w<Mrks.  A  tendency  to  improvement  was  noted  in 
1916,  and  again  in  1917,  ip^ien  292  books  appeared. 
However,  In  1918,  a  new  decline  set  in  which  it  was 
believed  would  be  accentuated  in  1919,  but  nothing 
of  the  sort  occurred  and  in  tiiat  year  309  new 
books  appeared. 

CHEMICAL  RESEARCH  IN  LONDON 

A  OOMMITTEB  presided  over  by  Professor  J. 
F.  Thorpe,  of  the  Imperial  OoUege  of  Science 
and  Technology,  London,  has  made  a  report 
recommending  the  creation  of  an  All-India 
Chemical  Service,  the  establishment  of  a 
central  research  institute  at  Dehra  Dun,  and 
of  a  similar  laboratory  in  each  province  near 
the  chief  seat  of  industry.  The  broad  object 
is  to  assist  by  scientific  inyestigation  in  over- 
coming the  difficulties  and  deficiencies  in 
Indian  industrial  organization  i)ointed  out  by 
the  Holland  Commission. 

The  summary  in  the  London  Times  states 
that  while  it  is  the  intention  of  Professor 
Thorpe  and  his  colleagues  that  the  research 
institutes  should  be  staffed  mainly  by  Indians, 
it  is  manifest  that  the  universities  and  insti- 
tutes of  the  country  do  not  provide  adequate 
training  for  the  research  work  which  will  fall 
to  the  service.  The  qualifications  laid  down 
are  an  honor  degree  in  the  first  and  second 
class  or  its  equivalent;  a  suitable  training  in 
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engineering  (workshop  praetise  and  maohine 
drawing);  and  one  or  two  jears  training  in 
the  methods  of  research  under  a  professor  or 
teacher  of  a  university  or  uniyersity  institu- 
tion who  is  competent  to  train  in  research. 
Sir  P.  0.  Ray,  who  stands  only  second  to  Sir 
Jagadis  Bose  in  eminence  as  an  Indian  scien- 
tist, in  a  dissentient  note  disapproves  of  the 
creation  of  yet  another  Indian  service,  and 
thinks  the  hest  results  could  be  achieved  by 
improving  the  teaching  of  chemistry  in  the 
universities.  They  should  be  encouraged  to 
strengthen  the  staff  of  chemical  teachers  and 
to  offer  research  scholarships.  Technological 
institutes  should  be  attached  to  each  univer- 
sity as  an  adjimct  to  the  chemical  and  phys- 
ical departments. 

The  attractiveness  prima  facie  to  men  of 
high  scientific  attainment  of  dependence  on 
the  universities  has  been  shown  in  the  last 
few  months  in  the  correspondence  columns  of 
Naiure.  In  his  introductory  note  to  the  report 
Dr.  Thorpe,  who  may  be  presumed  to  have 
had  strong  leanings  in  the  same  direction 
when  his  inquiries  began,  is  unhesitating  in 
his  conclusion  that  the  development  of  chem- 
ical industries  in  India  can  only  be  adequately 
realized  through  the  agency  of  an  efficient 
Government  Chemical  Service.  At  the  out- 
set the  report  refers  to  the  method,  found 
satisfactory  in  England,  of  government  sub- 
ventions to  research  associations  in  the  va- 
rious branches  of  industry.  But  in  India, 
with  its  comparatively  undeveloped  great  nat- 
ural resources,  "a  more  intimate  system  of 
state  assistance"  is  held  to  be  necessary. 
Similarly,  it  is  not  possible  at  present  to  rdy 
upon  the  Indian  universities  to  complete  the 
training  necessary  for  appointment  to  the 
service,  and  selected  students  must  be  sent 
abroad  imder  a  system  of  maintenance  agents. 

It  is  pointed  out  that  the  formation  of  the 
service  will  necessitate  a  strengthening  of  the 
chemical  departments  of  Indian  universities 
and  institutions.  The  professors  of  chemistry 
should  be  relieved  of  some  of  their  routine 
work,  and  could  then  devote  an  appreciable 
amount  of  time  to  training  their  senior  stu- 
dents in  methods  of  research.    The  forma- 


tion of  a  service  for  the  purpose  of  industrial 
research  does  not  mean  that  tmiversity  pro- 
fessors should  be  discouraged  from  doing 
similar  work.  Dr.  Thorpe,  in  his  introduc- 
tory note,  says  that  while  it  is  impossible  and 
unnecessary  to  have  laboratories  attached  to 
the  universities  fitted  with  full-scale  appa- 
ratus, there  should  be  attached  to  the  chem- 
ical department  in  every  university  a  labora- 
tory of  comparatively  small  dimensions,  con- 
taining types  of  every  kind  of  plant  used  in 
chemical  manufacture  of  about  one  sixtieth 
the  size  of  the  large  scale  plant 

The  proposed  Chemical  Service  touches  the 
educational  service  or  educational  institutions 
directly  only  in  so  far  as  concerns  the  efficient 
training  of  its  recruits  in  research  methods. 
For  this  reason  it  is  not  proposed  that  pro- 
fessors and  teachers  of  chemistry  should  nor- 
mally be  members  of  the  service.  It  would  be 
open  to  the  Education  Department  or  to  an 
educational  institution  to  ask  for  a  chemidt 
to  be  seconded  from  the  service  if  it  so  desires. 
Such  chemists  would  retain  their  lien  on  their 
appointment  in  the  Chemical  Service,  and 
could  revert  thereto  on  promotion,  on  their 
own  request,  or  on  the  request  of  the  authori- 
ties to  whom  their  services  had  been  lent. 

NORTH  AMERICAN  PORB8T  RB8BARCH 

The  National  Research  Council  reports  that 
it  has  published  a  complete  summary  of  all  of 
the  scientific  invee^ations  upon  forest  prob- 
lems which  are  now  under  way  in  the  United 
States  and  in  Canada  as  a  bulletin  upon 
"North  American  Forest  Research."  This 
bulletin  was  compiled  by  a  committee  of  the 
Society  of  American  Foresters  composed  of: 

Barl  H.  Clapp,  assistant  forester,  U.  8.  Forest 

Servioe. 
Clyde   Leavitt,  commissioner   of  oonseryatioii   of 

Canada,  Ottawa. 
Walter  Molford,  professor  of  forestry,  Uiiiversity 

of  CaHfomia. 
J.  W.  Tomney,  director  of  the  forest  school,  Yale 

UmTersity. 
E.  A.  Ziegler,  director,   State  Forest  Aeadeoij, 

Mount  Alto,  Penn. 

In  this  bulletin  519  different  projects  for  in- 
vestigation are  described,   including  the  re- 
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forestation  of  cut-over  areas,  the  replaoement 
of  timber  cuttings  by  natural  growth,  the  con- 
trol of  insect  pests  and  fungus  diseases  of  for- 
est trees,  beneficial  modifications  of  lumbering 
practise,  the  preservation  of  timber  in  use,  the 
utilization  of  by-products,  and  the  relation  of 
forestry  to  rainfall,  control  of  flood  waters, 
grazing,  €^. 

The  importance  of  tho  most  penetrating 
study  upon  the  conservation  of  our  remaining 
forest  resources  is  brought  home  by  tiie  recent 
announcement  of  the  Forest  Service  that 
"three  fif^  of  the  original  timber  of  the 
United  States  ie  gone  and  that  we  are  using 
timber  four  times  as  fast  as  we  are  growing 
it."  Our  annual  consumption  of  lumber  alone 
is  over  300  board  feet  per  capita,  and  of  news- 
print is  33  pounds  per  capita.  Out  and 
burned  over  forest  lands  in  the  United  States, 
now  waste  territory,  equal  in  area  the  whole 
of  the  present  standing  forests  of  Denmark, 
Germany,  Holland,  Belgium,  France,  Switzer- 
land, Spain  and  Portugal.  The  total  popula- 
tion of  these  countries  is  about  152,200,000, 
nearly  50  per  cent,  greater  than  the  population 
of  the  United  States. 

OFFICE  OF  DBVSLOPMBNT  WORK 

OoMMiECiAL  and  industrial  concerns  will  be 
helped  to  apply  new  processes  and  discoveries 
of  diemists  in  the  United  States  Department 
of  Agriculture  by  an  Office  of  Development 
WoA  just  created  by  the  Secretary  of  Agricul- 
ture in  the  Bureau  of  Ohemistry.  The  staff  of 
the  new  service  will  be  made  up  of  engineers 
rather  than  chemists.  David  J.  Price,  chief 
engineer  in  the  dust-explosion  investigations 
conducted  by  the  depaitment,  will  be  in  charge 
of  tiie  new  woric 

Dr.  Oaii  L.  Alsberg,  cbdef  of  the  Bureau  of 
Chemistry,  in  a  letter  to  the  secretary  stated 
that  such  a  service  is  urgently  needed  to  trans- 
late the  work  of  the  bureau  into  terms  that 
could  be  understood  and  applied  by  the 
manufacturer  and  investor.  Every  year  val- 
uable discoveries  are  made  concerning  the 
utilization  of  manuf acttiring  waste,  or  a  new 
food  is  found,  or  a  new  dye,  glue,  or  preserva- 
tive.   Without  the  service  of  a  business  office 


^uch  as  is  now  provided  the  value  of  these 
discoveries  is  greatly  reduced  through  the  dis- 
coverers's  inability  to  present  his  proposition 
in  terms  which  the  business  man  can  under* 
(Stand,  and  the  public  runs  the  risk  of  losing 
a  much-needed  material  Under  the  new  or- 
ganization the  engineers  will  look  after  the 
^product  as  soon  as  it  has  iMissed  beyond  an 
experimental  or  laboratory  stage  and  will  pre- 
pare estimates  for  the  convenience  of  ihe 
manufacturers. 

,  Mr.  Price  and  his  associates  will  furnish 
data  upon  raw-material  supply,  cost  of  pro- 
duction, and  the  uses  to  which  the  product  is 
adapted — in  fthort,  they  provide  an  imbiased 
practical  prospectus  to  show  the  public  exactly 
what  may  be  expected  from  the  new  material 
or  process  on  a  quantity-production  scale.  It 
is  believed  this  cooperation  will  develop  many 
neglected  sources  of  public  and  private  profit. 


SCIENTIFIC  NOTES  AND  NEWS 
Professor  George  M.  Stewart,  director  of 
the  H.  E.  Gushing  Laboratory  of  Experimental 
Medicine  of  Western  Beserve  University,  had 
conferred  on  him  the  degree  of  doctor  of  laws 
at  the  recent  conmiencement  exercises  of  the 
University  of  Edinburgh. 

The  honorary  fellowship  of  the  Boyal  Gol- 
lege  of  Surgeons  of  England  has  been  conferred 
on  Professor  A.  Depage,  of  Brussels;  M.  Pierre 
Duval,  of  Paris;  Prof.  John  M.  T.  Finney,  of 
The  Johns  Hopkins  University,  Baltimore,  and 
Dr.  Gharles  H.  Mayo,  of  Bochester,  Minnesota. 

The  University  of  Ottawa  has  conferred  the 
degree  of  doctor  of  literature  on  Dr.  J.  G.  Mc- 
Walter,  high  sheriff  of  Dublin,  and  president 
of  the  Dublin  Branch  of  the  British  Medical 
Association. 

Baron  Gerard  de  Geer,  of  Stockholm,  has 
arrived  in  this  coimtry  to  study  the  geological 
chronology  since  the  ice  age  in  the  United 
States  and  Canada.  He  is  accompanied  by 
his  wife  and  Drs.  Ernest  Antevs,  and  Ragnar 
Lid^n. 

Dr.  N.  L.  Brttton,  director  of  the  New  York 
Botanical  Garden,  accompanied  by  Mrs.  Brit- 


Digitized  by 


Google 


220 


SCIENCE 


[N.  8.  Vol.  LIL  Na  1340 


ton  will  visit  the  botanical  institutions  of  Ghreat 
Britain,  France  and  Switzerland,  particularly 
in  reference  to  investigations  of  the  flora  of 
northern  South  America. 

Db.  Franklin  L.  Hunt,  physicist  in  the 
aeronautic  instruments  section  of  th^  Bureau 
of  Standards,  who  has  been  detailed  to  Paris, 
France,  for  a  period  of  twelve  months,  to  serve 
as  the  bureau's  representative  in  relations  with 
the  scientific  and  aviation  authorities  of  Eng- 
land, France,  Italy,  Belgium  and  Holland,  is 
expected  to  return  about  the  first  of  October. 

Dr.  DAvm  Marine,  associate  professor  of  ex- 
perimental medicine  in  Western  Beserve  Uni- 
versity, Cleveland,  has  been  elected  director  of 
laboratories  in  the  Montefiore  Home  and  Hos- 
pital, New  York  City. 

Mr.  R  G.  tJpTON,  formerly  with  the  Texas 
State  Board  of  Health  as  assistant  sanitary 
engineer,  now  has  charge  of  inspection  and 
laboratory  work  for  the  city  of  Port  Arthur, 
Texas,  where  he  is  chemist  and  sanitary  engi- 
neer. 

Dr.  Nicholas  Eopblofp  has  acoepted  the 
position  of  associate  in  bacteriology  at  the 
Psychiatric  Institute  of  the  N.  T.  State  Hos- 
pitals, after  resigning  the  position  of  bacteri- 
ologist of  the  Louisiana  Sugar  Experiment 
Station. 

Claui»s  Wakbland,  deputy  state  entomolo- 
gist of  Colorado  and  in  charge  of  alfalfa 
weevil  investigations  from  1917  to  1910,  has 
accepted  the  position  of  state  extension  ento- 
mologist with  headquarters  at  Boise. 

The  Robert  Koch  endowment  at  Berlin  has 
granted  Professor  Fliigge  of  Berlin  15,000 
marks  and  Professor  Selter  of  Konigsberg 
6,000  marks  to  aid  in  continuing  their  re- 
search on  tuberculosis. 

Dr.  R.  S.  Morrell  has  been  elected  presi- 
dent of  the  British  Oil  and  Color  Chemists' 
Association  in  succession  to  Dr.  F.  Mollwo 
Perkin. 

Major  W.  £.  Simnbtt  has  retired  from 
the  direction  and  editorship  of  the  Technical 
Beview  on  his  appointment  to  direct  the  In- 
telligence Branch  of  the  British  Ministry  of 
Transport 


Dr.  J.  O.  LiPiCAN,  director  of  tiie  New 
Jersey  Experiment  Station,  has  been  appointed 
consulting  editor  of  Annales  ds  la  Science 
Agronomique  Fran^aise  ei  Eirangire. 

Harvet  Basslkr  and  J.  B.  Mertie,  Jr.,  on 
furlough  from  the  TJ.  S.  Geological  Survey, 
are  engaged  in  oil  geology  with  Eugene  Steb- 
inger  in  Bolivia. 

Profbssor  C.  O.  Sauer,  of  the  University 
of  Michigan,  is  in  charge  during  the  month 
of  September  of  a  summer  geological  camp  at 
Mills  Springs,  Wayne  County,  Ky. 

Dr.  Stbphxn  Taber,  iHx>fe68or  of  geology  at 
the  TJniversity  of  South  Carolina,  has  been 
giving  courses  in  geology  and  seismology  at 
Stanford  University  during  the  summer 
quarters. 

The  Royal  College  of  Physicians  of  London 
has  appointed  lecturers  as  follows:  Dr.  F. 
Parkes  Weber,  Mitchell  lecturer,  1921;  Dr.  G. 
Graham,  Goulstonian  lecturer,  1921;  Dr.  T. 
Lewis,  Oliver  Sharpey  lecturer,  1921;  Dr.  A. 
Whitfield,  Lumleian  lecturer,  1921;  Dr.  R. 
O.  Moon,  FitzPatrick  lecturer,  1921;  and  Dr. 
G.  M.  Holmes,  Croonian  lecturer,  1922. 

In  memory  of  Dr.  John  B.  Murphy,  of  Chi- 
cago, who  died  in  1916,  it  is  proposed  that 
there  be  constructed  at  an  estimated  cost  of 
^Ye  hundred  thousand  dollars,  the  John  R 
Murphy  Memorial  Hall  of  the  American  Col- 
lege of  Surgeons  on  a  site  in  Chicago  given  by 
a  number  of  prominent  citizens  and  accepted 
by  the  regents  in  behalf  of  the  college.  In 
this  memorial  the  ooHege  will  acquire  a  build- 
ing architecturally  beautiful  and  much  needed 
for  important  conferences  and  convocations 
and  meetings  for  national  and  local  medical 
societies.  Space  will  be  provided  also  in  which 
it  is  proposed  to  maintain  a  pantheon  of  Amer- 
ican medicine  and  surgerjy. 

John  Perot,  professor  of  mathematics  at  the 
Finsbury  Technical  College  and  later. at  the 
Royal  College  of  Science,  London,  died  on  Au- 
gust 4  at  the  age  of  seventy  years. 

The  death  is  announced  at  the  age  of  eighty- 
three  years  of  Dr.  Armand  Gautier,  formerly 
professor  of  chemistry  at  the  University  of 
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Paris,  preaident  of  the  Academy  of  Sciences 
and  of  Medicine. 

Db.  O.  Sohultzb,  professor  of  anatomy  and 
physiology  in  the  TJniyendty  of  Wurzburg,  has 
died  at  the  age  of  sixty-one  years. 

WiLLUM  Hodgson  Elus,  former  professor 
of  applied  chemistry  and  dean  of  the  faculty 
of  applied  science  at  the  University  of  Toronto, 
died  on  August  24^  in  his  seventy-fifth  year. 

William  James  Wilson,  for  many  years 
paleobotanist  for  the  Canadian  Geological  Sur- 
vey* died  at  Ottawa,  on  August  21,  aged  sixty- 
nine  years. 

Professor  H.  D.  Frart,  assistant  professor 
of  steam  and  gas  engineering  at  the  Univer- 
sity of  Wisconsin  with  his  wife  was  drowned 
in  August  in  the  Wisconsin  river  at  Kilboum, 
while  on  a  carnping  trifk  Professor  Frary 
had  been  on  the  imiversity  faculty  during  the 
past  academic  year  and  during  the  previous 
two  years  had  been  connected  with  the  Forest 
Products  laboratoiy.  He  was  a  graduate  of 
the  Univarsily  of  Minnesota  and  obtained  the 
degree  of  doctor  of  philosophy  at  the  Univer- 
sity of  Illinois  in  1918. 

The  sixth  national  exposition  of  chemical 
industries  will  be  held  in  the  Ghrand  Central 
Palace  during  the  week  of  September  20. 

The  British  government  has  provided  a 
sum  not  exceeding  £100,000  as  a  guarantee 
a^rainst  loss  resulting  from  the  holding  of  a 
British  Empire  Exhibition  in  London  next 
year.  The  grant  is  conditional  on  the  provi- 
sion of  a  further  sum  of  £500,000  by  the  pro- 
moters of  the  enterprise. 

The  Second  International  Congress  of 
Comparative  Pathology  will  be  held  in  Bome 
in  the  spring  of  1921  under  the  presidency  of 
Professor  Perroncito. 

The  International  Surgical  Society  at  its 
recent  general  assembly,  decided  to  hold  its 
next  international  congress  at  London,  July, 
1923,  under  presidency  of  Professor  Macewen 
of  Glasgow. 

It  is  stated  in  The  Ohservatorp  that  the 
late  Mr.  T.  W.  Backhouse  has  left  his  astro- 
nomical journals  and  drawings  of  Jupiter  and 


Mars  to  the  British  Astronomical  Association. 
Hiis  trustees  are  to  complete  and  publish  his 
star  maps  for  tracing  meteor  paths,  and  thoy 
have  £700  left  to  them  to  cover  the  comple- 
tion and  publication  of  scientific  calculations 
based  on  observations  made  by  him  in  astron- 
omy, meteorology,  and  other  branches  of 
science. 

The  Academy  of  Medicine  of  Buenos  Aires 
has  decided  to  cel^rate  its  first  centenary  in 
1922  with  a  contest  on  medicine  and  allied 
sciences.  Three  prices  will  be  granted  for  the 
best  papers  presented;  the  first  of  5,000  pesos 
and  a  gold  medal,  the  second  8,000  pesos  and 
a  silver  medal  and  the  third  1,000  pesos  and  a 
diploma. 

A  SUM  of  500,000  marks  has  been  donated 
to  the  University  of  Heidelberg  to  found  an 
institute  for  research  on  albimiins.  It  is  to 
be  in  charge  of  Professor  Eossel,  and  to  be 
affiliated  with  the  Institute  for  Hygiene. 

PkOFESsoR  J.  Ijiha,  of  the  University  of 
Tokyo,  has  presented  fifty  Japanese  birds  to 
the  University  of  California  Museum  of 
Vertebrate  2^1ogy,  and  Dr.  William  S.  Kew, 
of  the  United  States  G^logical  Survey,  has 
presented  to  the  department  of  paleontology  a 
collection  of  shells. 

A  reoroanization  of  the  division  of  entomol- 
ogy at  the  University  of  California  is  an- 
nounced. The  personnel  of  the  division  con- 
sists of  eight  members  and  wiU  hereafter  be 
known  as  the  division  of  entomology  and  para- 
sitology with  Professor  W.  B.  Herms  as  newly 
appointed  head.  Professor  Herms  will  con- 
tinue his  activities  in  the  field  of  parasitology, 
particularly  medical  entomology  and  ecology, 
while  Professor  C.  W.  Woodworth  will  devote 
his  time  largely,  if  not  wholly,  to  research. 
The  new  organization  of  the  division  embraces 
three  grroups  with  Assistant  Professor  E.  C. 
Yan  Dyke  as  chairman  in  supervision  of  ac- 
tivities in  general  entomology  and  taxonomy; 
Assistant  Professor  Essig,  chairman  in  super- 
vision of  agricultural  entomology,  and  Assist- 
ant Professor  S.  B  Freeborn  supervising  ac- 
tivities in  i>arasitology,  particularly  in  rela- 
tion to  the  animal  industries.    Dr.  H.  H.  Sev- 
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eriQ  will  continue  investi^ting  EuieHx  ieneUa 
in  relation  to  sugar  beet  bligkt»  while  Messrs. 
E.  R.  de  Ong  and  O.  A.  Coleman  will  continue 
iiieir  activities  in  their  respective  fields, 
namely,  university  farm  school  and  agricul- 
ture, respectively.  . 

The  Olympia  Agricultural  Company,  Ltd.,  is 
a  British  syndicate  which  has  purchased  agri- 
cultural estates  aggregating  20,000  acres  in  the 
counties  of  Yorkshire,  Northamptonshire, 
Cambridgeshire,  Suffolk,  Warwickshire  and 
Wiltshire.  The  Experiment  SioHon  Record 
states  that  a  research  department  has  recently 
been  organized  under  the  direction  of  Dr. 
Charles  Crowther,  professor  of  agricultural 
chemistry  in  the  University  of  Leeds  and  di- 
rector of  the  institute  for  researdi  in  animal 
nutrition  in  that  university.  This  department 
will  exercise  advisory  functions  in  connection 
with  the  large  scale  farming  operations  of  the 
company,  and  for  some  time  its  activities  will 
consist  mainly  of  experiments  essential  to  the 
establishment  of  a  sound  basis  for  this  advisory 
work,  but  it  is  announced  t3iat  its  primary  ob- 
ject will  be  to  conduct  research  in  various 
branches  of  agricultural  science  and  practise 
for  the  general  welfare  of  British  agriculture. 

The  British  Forestry  Conference  at  the 
meeting  held  recently  in  London  passed  a 
resolution  in  favor  of  the  formation  of  an  Em- 
pire Forestry  Association,  for  the  promotion 
and  development  of  public  interest  in  forestry 
throughout  the  empire,  and  also  created  an 
,  interim  committee  to  consider  ways  and  means. 
The  committee  appointed  has  drawn  up  pro- 
posals for  circulation  to  all  parts  of  the  empire, 
for  the  establishment  of  a  governing  council 
for  the  association,  and  for  the  formation  of  an 
interim  executive  committee.  The  committee 
held  that  in  view  of  the  vast  area  embraced,  the 
association's  activities,  apart  from  occasional 
conferences,  must  take  a  literary  form.  Its 
principal  medium  of  communication  would 
probal>ly  consist  of  a  journal,  issued  quarterly. 
A  publication  of  this  kind,  dealing  with  the 
needs,  prd>lems  and  progress  of  forestry  in  all 
parts  of  the  empire,  should,  it  is  felt,  be  of  in- 
terest and  practical  value  to  foresters,  students 


of  forestry  and  owners  of  woodlands,  as  well 
as  the  architects,  engineers  and  traders  inter- 
ested in  the  distribution  and  use  of  timber. 

Plans  of  the  State  Forestry  Department 
for  extensive  reforestation  in  the  woods  and 
on  the  waste  lands  of  Pennsylvania  tins  year 
will  call  for  the  largest  amount  of  seeds  ever 
used  and  efforts  are  being  made  to  secure  as 
much  as  possible  from  indigenous  trees.  This 
will  be  the  first  time  this  work  has  been  under- 
taken on  such  an  extensive  scala  As  this  is 
a  year  of  heavy  seed  bearing  by  most  of  the 
species  of  forest  trees  unusually  large  quanti- 
ties of  seed  will  be  collected  from  the  various 
State  forests.  Any  seed  not  planted  in  the 
four  state  forest  tree  nurseries  next  spring 
will  be  held  over  for  planting  the  year  follow- 
ing in  case  it  is  a  lean  seed  year.  While  most 
of  iSie  seed  to  be  collected  will  be  used  to  grow 
young  forest  trees  for  planting  on  state  lands 
and  on  private  timber  lands,  some  from 
deciduous  trees  will  produce  shade  trees  for 
free  distribution  to  cities  and  boroughs  for 
municipal  and  educational  plantings. 

A  SEOOND  edition  of  the  Index  Oenerdlis  of 
universities,  university  colleges,  libraries,  scien- 
tific institutes,  museums,  observatories,  learned 
societies,  etc.,  is  being  piepared.  Particulars 
are  acc^ted  from  all  nationalities,  and  should 
be  addressed  to  Professor  R.  de  Monteesos  de 
Bailor^  56,  Rue  de  Vaugirard,  Paris  (VI*). 

The  birth  rate  for  the  metropolitan  area  of 
Sydney,  K  S.  W.,  for  1919  was  the  lowest  on 
record,  being  14  per  cent,  below  the  average 
for  the  previous  five  years.  The  rate  is  equiva- 
lent to  28.06  per  1,000  of  population.  The  de- 
cline in  the  birth  rate  since  1914  has  been  5 
per  1,000,  but  probably  not  all  the  decline  can 
be  attributed  to  the  war,  as  the  rate^  after  in- 
creasing from  1908  to  1912,  declined  slightly 
from  1912  to  1914.  Illegitimate  children  num- 
bered 7.41  per  cent  of  the  total  births^  equiva- 
lent to  L71  per  100  of  population. 

It  is  stated  in  the  Eipperiment  StoHon 
Record  that  the  government  o£  Argentina  faaa 
recently  offered  additional  soholarshipa  in  the 
agricultural  schools  of  Oasilda,  Tuemnaiit 
Cordoba  and  Mendoza  to  young  men  of  Peru 
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d68iring  to  follow  up  their  studies  in  Argen- 
tina. The  municipal  council  of  Buenos 
Aires,  on  December  22,  1919,  passed  an  ordi- 
nance proyiding  for  the  establishment  of  a 
practical  school  of  aviculture  in  connection 
with  the  zoological  garden.  During  the  ^[h 
I»Bntice  period  pupils  will  be  required  to  give 
their  services  to  the  school  gratuitously.  On 
the  completion  of  the  course  a  diploma  as 
practical  aviculturist  will  be  given.  In  the 
Colombian  Ministry  of  Agriculture  a  depart- 
ment of  cattle  and  meat  inspection  has  been 
established  to  study  contagious  cattle  diseases 
and  their  remedies,  and  to  inspect  cattle  and 
meat  products  intended  for  export  to  coun- 
tries which  demand  certificates  of  inspection. 
A  law  of  November  5,  1919,  grants  a  subsidy 
of  about  $10,000  for  the  establishment  of  a 
course  in  agriculture  and  industries  in  the 
University  of  Narifio.  The  Department  of 
A^rriculture  of  Cuba  has  decided  to  establish 
a  bureau  of  commercial  injCormation  in  Eu- 
ropean and  American  countries  for  the  pur- 
pose of  establishing  cordial  commercial  rela- 
tions between  Cuba  and  the  other  coimtries. 
The  first  bureau  will  be  established  in  France^ 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

At  a  meeting  of  Messrs.  Brunner,  Mond, 
and  Co.,  at  Liverpool,  on  August  4,  a  resolu- 
tion to  authorize  the  directors  to  distribute  to 
universities  or  other  scientific  institutions  in 
the  United  E^ingdom  for  the  furtherance  of 
scientific  education  and  research,  $500,000  out 
of  the  investment  surplus  reserve  account  was 
iwssed. 

The  University  of  Tennessee  College  of 
Medicine  will  erect  a  pathologic  laboratory 
building  to  cost  $75,000  near  the  Memphis 
General  Hospital.  This  is  in  accordance  with 
a  contract  between  the  university  and  the 
Miemphis  General  Hospital  by  which  the 
school  has  entire  control  of  the  teaching 
facilities  in  the  hospital  for  a  period  of  twenty 
years  and  the  school  will  nominate  the  med- 
ical, surgical  and  laboratory  staib  of  the 
liosiHtaL 


Dr.  Gilbbrt  H.  Cadt,  who  has  been  con- 
nected with  the  Creological  Surv^  of  Illinois 
for  several  years  and  who  has  recently  re- 
turned from  a  year  spent  in  mining  interests 
in  the  far  east,  has  accepted  the  position  of 
professor  of  geology  and  head  of  the  depart- 
ment in  the  University  of  Arkansas.  He  also 
becomes  state  geologist  of  Arkansas. 

At  Northwestern  University  Miss  Margaret 
Fuller,  MA.,  Chicago,  has  been  appointed  in- 
structor in  geology  and  Mr.  Thomas  Lloyd 
Gledhill,  M.A.,  Toronto,  has  been  appointed 
instructor  in  mineralogy  and  geology. 

F.  A.  Yasrelman,  acting  professor  of 
botany  at  Occidental  College,  Los  Angeles, 
during  1919-20  has  accepted  a  professorship 
at  the  State  Normal  School,  Silver  City,  New 
Mexico.  Dr.  F.  A.  Smiley  will  reassume  the 
work  in  this  department  at  Occidental  Col- 
lege, having  been  at  the  University  of  Cali- 
fornia during  the  past  year. 

O.  A.  Haugen,  formerly  instructor  at  the 
University  of  Wisconsin  is  returning  this  fall 
as  assistant  professor  of  chemical  engineer- 
ing. He  is  at  present  connected  with  the 
Carborundrum  company  at  Niagara  Falls. 

Db.  English  Bagbt  has  been  appointed  in- 
structor in  i)8ychology  at  Yale  University. 

Dr.  W.  N.  Hawortu  has  been  appointed  to 
the  chair  of  organic  chemistry  at  Armstrong 
College,  Newcastle-upon-Tyne,  in  succession 
to  Professor  S.  Smiles. 


DISCUSSION   AND   CORRESPONDENCE 

TNB  OBLIGATION  OP  THE  INVESTIGATOR  TO 
THE  LIBRARY 

The  dependence  of  the  present-day  investi- 
gator upon  institutional  libraries  is  almost 
absoluta  Necessarily  so«  as  only  a  very  ex- 
ceptional person  can  own,  or  provide  room 
for,  a  library  complete  enough  to  cover  the 
range  of  his  professional  interests.  Even  if 
he  owned  the  books  he  could  not  care  for  them 
and  do  anything  elsa  Except  in  his  own 
special  field,  no  investigator  will  attempt  to 
compete  with  the  skilled  bibliographers  of 
our  better  libraries,  and  even  in  his  own  field 
he  is  apt  to  appear  at  a  disadvantage.    One 
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of  the  most  careful  workers  of  my  acqoaint- 
anoe  recently  located,  after  much  search,  the 
title  of  a  somewhat  obscure  work  on  stomata, 
only  to  find,  shortly  after,  that  the  book  was 
plainly  cataloged  under  the  heading  Stomata 
in  the  library  of  the  institution  in  which  he 
was  at  work. 

The  work  of  the  librarian  is  important  to 
the  investigator  not  only  in  making  the 
results  of  previous  researches  available  now, 
but  in  the  attempt  to  insure  present  results 
being  available  in  the  future.  If  the  results 
of  the  investigations  of  to-day  are  anywhere 
available  to  succeeding  generations  it  will  be 
in  the  larger  libraries  where  the  publications 
containing  them  are  being  carefully  collected 
and  catalogued.  We  have  heard  much 
recently  about  cooperation  among  investi- 
gators, its  desirability,  its  difficulty,  and  its 
disadvantages,  and  the  means  by  which  its 
undesirable  features  may  be  avoided  and  its 
disadvantages  and  difficulties  lessened.  Might 
not  brief  consideration  well  be  given  to 
cooperation  between  the  investigator  and  the 
most  important  of  his  co-laborers,  a  cooper- 
ation which  can  have  neither  difficulties  nor 
disadvantages? 

Those  of  us  who  are  much  in  the  field,  per- 
haps, appreciate  more  keenly  than  those  who 
are  always  in  touch  with  their  homes  the 
special  advantages  of  the  public  library.  In 
these  days  of  closed  bars  and  crowded  hotels 
the  one  place  where  the  stranger  is  sure  of  a 
welcome  is  the  public  library.  And,  speak- 
ing seriously,  the  importance  and  influence  in 
small  communities  of  libraries  as  well  stocked 
and  well  conducted  as  those  of  Poughkeepsie, 
New  York,  and  Riverside,  California,  for 
example  is  hard  to  estimate.  Now  that  Mr. 
Carnegie  has  provided  these  institutions  all 
over  the  country  with  suitable  buildings,  in 
his  commendable  effort  to  die  poor,  why 
should  not  the  investigator,  who  must  die 
poor  anyway,  look  to  their  contents? 

The  smaller  public  libraries  need  help  espe- 
cially in  this  particular.  The  almost  over- 
whelming demand  on  these  libraries  for  fic- 
tion, especially  recent  fiction,  should  not  be 
permitted  to  exclude  scientific  material  from 


th^r  shelves.  If  the  results  of  our  labors,  or 
the  methods,  or  even  the  activities  themselves^ 
are  to  be  made  known  to  the  reading  public, 
as  much  of  our  literature  as  possible  must  be 
made  available  in  public  libraries.  Every 
public  library  should  have  at  least  Scibnoi 
and  the  ScienHfie  Monthly.  If  you  find  a 
library  that  lacks  them,  urge  the  authorities 
to  subscribe,  and  if  they  lack  the  funds,  give 
them  your  own  set. 

The  investigator  has,  moreover,  an  obliga- 
tion to  the  college  library,  the  library  of  the 
college  from  which  he  graduated  perhaps,  or 
the  one  nearest  his  home.  Other  alumni  will 
care  for  other  interests,  the  pious  for  the 
erection  of  a  new  chapel,  the  more  worldly 
minded  for  the  gymnasium,  but  the  library  is 
too  often  left  to  shift  for  itself,  and  iHX>vided 
with  insufficient  funds.  ThilT  applies  partic- 
ularly to  the  smaller  colleges  of  course,  but 
it  is  indeed  a  rare  university  library  to  which 
the  average  investigator  can  not  add  some 
volume  in  the  course  of  ten  years'  work,  and 
that  volume  will  on  the  whole  be  mudi  more 
useful  and  safer  in  a  good  library  than  in  a 
private  study  or  laboratory. 

From  the  standpoint  of  self-interest  as  wdl 
as  of  common  honesty,  however,  the  first  duty 
of  the  investigator  is  to  the  reference  li- 
braries, whether  general  libraries  like  the 
John  Crerar  Library  and  those  of  our  leading 
universities,  or  libraries  covering  q;>ecial  fields 
such  as  the  Lloyd  Library  or  those  connected 
with  our  large  botanic  gardois.  If  an  in- 
vestigator accepts  the  hospitality  and  uses  the 
facilities  of  the  Library  of  the  Marine  Bio- 
logical Laboratory  at  Woods  Hole,  or  that  of 
Stanford  University,  and  one  is  made  quite 
at  home  in  both  without  introduction,  it  se^ns 
no  more  than  fair  that  these  libraries  be  sup- 
plied in  return  with  as  complete  a  set  as 
possible  of  his  own  publications  if  they  lie 
within  the  field  of  interest  of  the  library.  I 
am  reliably  informed  that  this  practise  is  by 
no  means  general  Comparatively  few  of  the 
investigators  of  my  acquaintance  take  the 
trouble  to  send  reprints  of  their  publications 
even  to  the  Library  of  Congress. 

That  these  papers  are  usually  published  in 
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standard  periodicals^  of  which  oomplete  seta 
are  supposedly  ayailahle  in  these  libraries 
does  not  cover  the  case.  The  United  States 
at  least  is  afflicted  with  several  scientific 
periodicals  of  avowedly  general  nature^  and 
some  of  the  special  journals  have  a  none  too 
stable  editorial  policy.  Some  of  these  special 
journals  moreover  still  further  complicate 
bibliographical  work  by  permitting  the  pub- 
lication of  abstracts  of  work  which  at  some 
time  may  be  judged  worthy  of  adequate  pub- 
lication, thus  cluttering  their  indices  beyond 
the  point  of  convenience  if  not  utility. 

If  then  our  libraries  even  our  special 
13>rarie8y  are  to  approximate  completeness  in 
their  indices  of  current  published  scientific 
material  they  should  have  the  assistance  of 
the  investigatoijs  themselves,  at  least  to  the 
extent  of  supplying  them  with  such  articles 
aa  are  reprinted  for  private  circulation.  It  is 
an  almost  universal  custom  for  investigators 
to  distribute  reprints  of  their  own  papers 
among  their  colleagues.  To  add  to  these 
private  mailing  lists  the  names  of  the  fifty 
leading  libraries  of  this  and  other  countries 
would  mean  some  tix>uble  and  some  slight 
expense.  The  time  and  cost  thus  involved 
would  however  be  a  very  small  fraction 
indeed  of  that  expended  in  the  prosecution 
and  publication  of  the  work  and  the  in- 
enrance  thus  purchased  that  the  papers  would 
be  cared  for  and  made  more  available  to  this 
and  succeeding  generations  would  be  well 
worth  the  investment. 

Nbil  E.  Stxvkks 

BuBXAU  or  Flint  iNDusraT, 
WAamNOTON,  D.  0. 

THE  PUR  SEALS 

To  THE  £i»T0R  or  Sgobncb  :  In  an  interesting 
and  suggestive  article  on  the  '' Rescued  Fur 
Seal  Industry"  in  Sciencb  for  July  23,  Wr. 
W.  T.  Homaday  states  that  ''man's  so-called 
management  (of  the  herd)  lies  solely  in  the 
use  of  the  seal  killer's  dub  and  the  skinning 
knife.''  This  is  not  quite  the  whole  truth,  for 
while  the  behavior  of  individual  animals  in 
feeding,  breeding,  or  migration  is  beyond  hu- 
man control,  man  can  do  something  to  in- 


crease the  numbers.  In  the  nineties,  most  of 
the  young  seals  lying  on  sandy  ''rookeries" 
were  killed  by  the  hookworm  (Uncinaria 
Iticasi).  Those  on  the  rocks  were  virtually 
immune  and  as  the  shrinkage  of  the  herd, 
before  its  rescue  took  them  practically  all  off 
the  sands,  no  "wormy  pups"  are  lately  re- 
ported. In  1897,  the  Oommission  of  that  year 
gather  up — and  mostly  burned — ^12,000  "  pups  " 
that  had  been  weakened  by  the  hookworm  and 
then  trampled  by  the  bulls.  In  that  year  we 
had  several  sandy  patches  in  Zapadni  rookery 
covered  by  rocks,  and  we  suggested  fencing 
the  animals  away  from  the  great  sand  flat  of 
Tolstoi.  To  cover  or  fence  up  sandy  areas  is 
a  possible  factor  of  "management." 

Another  is  the  extirpation  of  the  "idle 
bulls  "  which  surround  the  rookeries  and  raid 
the  harems,  killing  many  females  and  young. 
Ninety  per  cent,  or  more  of  the  males  of  this 
polygamous  species  are  wholly  superfluous. 
In  the  recent  absurdly  needless  "five  years 
closed  season  "  these  have  accumulated  to  the 
danger  point  I  am  told  that  an  order  has 
now  been  given  for  the  shooting  of  7,000  of 
them. 

The  protection  of  the  females  from  killing 
on  land  and  sea  may  be  also  regarded  as  a 
I^base  of  "management." 

Whether  other  islands  could  be  stocked 
from  the  Pribilofs  has  never  been  tested.  On 
these  islands  there  is  ample  breeding  space 
for  millions  more,  and  there  is  no  evidence  of 
food  shortage  outside. 

DAvm  Starb  Jordan 

A  PRELIMINARY  NOTE  ON  THE  GERMINATION 
OP  UROPHLYCTIS  ALPALPJB 

BxsTiNO  spores  from  decaying  galls  of 
alfalfa  crown-wart  have  been  observed  to 
germinate  in  water  cultures.  The  globose 
resting  spores,  depressed  on  one  side,  are 
88-42  by  80  microns  in  diameter.  They  pro- 
duce from  one  to  fifteen  or  more  zoosporangia 
which  escape  through  irregular  fissures  in  the 
brown  walls.  The  zoosporangia  vary  in  diam- 
eter from  10  to  40  microns.  Zoospores  leave 
the  sporangia  through  short  tubes  projecting 
about  2  microns  from  the  hyaline  wall,  with 
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an  opening  of  about  2  microns  in  diamet^. 
There  are  usually  four  or  five  tubes  in  large 
sporangia  and  one  tube  in  small  sporangia. 

The  zoospores  are  somewhat  oroid  in  form, 
4  to  8  microns  in  length  and  very  flexible. 
The  single  cilium^  80  to  50  microns  in  length, 
is  attached  at  the  broader  posterior  end  and 
trails  behind  when  the  spore  is  actively  swim- 
ming. There  is  usually  one  bright  eyespot^ 
but  there  may  be  two.  Conjugation  of  zoos- 
pores has  not  been  seen  in  my  cultures. 

Within  twelye  hours  after  leaving  the 
sporangia  most  of  the  zoospores  settle  down 
at  the  margin  of  the  hanging  drop  and  be- 
come rounded  in  form.  A  single  germ  tube 
develops  and  grows  out  from  the  edge  of  the 
drop  and  along  the  surface  of  the  cover  glass. 
If  the  spore  has  come  to  rest  too  far  from  the 
margin,  the  mycelium  grows  downward  and 
projects  from  the  drop  of  water.  The  tube 
may  reach  a  length  of  10  to  20  microns  in  24 
hours  after  the  zoospore  has  left  the  spor- 
angiunoL  The  mycelium  usually  branches 
freely  and  irregularly  after  it  reaches  a  length 
of  about  10  microns.  In  cultures  9  days  old 
the  mycelium  averaged  about  20  microns  in 
length.  It  varied  from  10  to  60  microns 
(total  length  of  branches). 

Old  galls  are  likely  to  contain  nematodes, 
ParanuBcium  and  other  ciliate  protozoa, 
several  kinds  of  flagellates  and  amoeboid 
protozoa.  Some  of  these  feed  on  the  zoospores, 
as  many  as  30  having  been  counted  in  a  single 
Paramoecium.  Cultures  free  from  these  or- 
ganisms were  obtained  by  transferring  ripe 
sporangia,  by  means  of  a  mechanically 
operated  micropipette,  into  hanging  drops  of 
water.  The  zoospores  escaped  from  the  spor- 
angia and  seaat  out  germ  tubes  in  these 
cultures. 

Much  difficulty  was  encountered  in  finding 
ga]ls  wil^  spores  that  would  germinate.  Even 
in  such  galls,  only  a  very  small  percentage  of 
the  resting  spores  germinated.  In  some  cases 
the  zoospores  escaped  when  the  hyaline  wall 
was  eortruded  only  slightly  through  the  fissure 
in  the  brown  wall.  Usually  the  sporangium 
became  entirely  free  before  the  spores  were 
released. 


Hanging  drop  cultures  of  spores  from 
several  galls  produced  sporangia  for  about 
two  weeks.  Attempts  to  hasten  the  release 
of  zoospores  by  keeping  these  cultures  on  ice 
over  night  were  not  successful.  Cultures  con- 
taining sporangia  were  allowed  to  become 
partially  dry  for  a  few  minutes  and  theo 
moistened  again.  This  effected  the  escape  of 
zoospores  from  ripe  sporangia.  It  did  not 
change  sporangia  appreciably  in  which  the 
contents  had  not  become  diff^entiated  into 
spores. 

Germination  was  obtained  in  November 
(1906)  and  in  March,  April,  May,  June  and 
July  (1920). 

C.  Emlbn  Scott 

Botanical  Labcmlatoby, 
Stanfoid  Univehsitt, 

CAUPOaNIA 


SCIENTIFIC  BOOKS 

Hand-List  of  Scientific  Manuscripts  in  i&e 
British  Isles  dating  from  before  the  Six- 
teenth Century.  By  Dorothea  Walet 
Singer.  London,  De  La  More  Press,  1919. 
8o.  12  pp. 
Survey  of  Medical  Manuscripts  in  the  British 
Isles  dating  from  before  the  8ixieen4k 
Century.  By  Dorothea  Walet  SmoBat. 
London,  J.  Bale,  Sons  &  Danielsson,  Ltd^ 
1920,  8o,  12  pp. 

These  are  important  contributions  to  the 
early  history  of  medieval  medicine  and  sci- 
ence, the  first  fruits  of  a  catalogue  of  some 
30,000  scientific  manuscripts  of  the  Middle 
Ages,  found  in  Britain,  and  now  in  prepara- 
tion by  Dr.  Singer  and  his  wife.  The  value 
of  such  a  catalogue  to  future  students  will  be 
incalculable,  going  forward  as  it  does  simul- 
taneously with  the  cataloguing  and  intensive 
study  of  the  scientific  and  medical  incu- 
nabula. As  tlie  social  and  scientific  history 
of  modem  medicine  is  to  be  found  largpdy  in 
the  files  of  medical  periodicals  of  the  eigh- 
teenth to  the  twentieth  centuries,  so  the  un- 
written history  of  medieval  science  is  oon- 
tained  in  the  manuscripts,  the  pathway  to 
which  lies  through  the  early  printed  books. 
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Until  very  recent  years,  tlie  history  of 
medieval  science  has  been  regarded  with 
mingled  feelings,  whether  of  indifference  or 
aversion,  due  to  the  fact  that  real  knowledge 
of  the  subject,  as  based  upon  the  elliptical 
data  in  the  printed  literature,  is  so  meager  as 
to  be  deceptive,  while  what  little  is  known 
has  been  eonstanily  misread,  over-stated  or 
misinterpreted,  according  to  the  religious  bias 
of  the  expositors.  Until  SudhofF  began  to 
photograph  and  interpret  the  hitherto  undis- 
covered medical  manuscripts  on  the  continent 
of  Europe,  such  valuable  source-books  of 
medieval  folk-medicine  as  Oswald  Cockayne's 
''Leeehdoms,  Wortcimning  and  Starcraft  of 
Early  England''  (1864-6)  remained  undis- 
turbed on  the  dustier  shelves  of  libraries. 
But  with  the  foundation  of  the  Leipzig  In- 
stitute (1905),  things  began  to  take  a  new 
turn.  The  classified  hand-list  of  manuscripts 
which  Dr.  and  Mrs.  Singer  are  making  is  an 
important  move  in  aid  of  the  problem:  "How 
are  we  to  trace  the  disintegration  of  Greek 
science  in  the  Middle  Ages  and  the  slow 
prooeesee  which  led  to  the  apparently  sudden 
lise  of  the  experimental  method?"  Before 
we  can  investigate  the  great  mass  of  un- 
digested manuscript  material,  we  must  first 
have  a  reasoned  catalogue;  while  to  catalogue 
all  the  manuscripts  in  a  single  country  is  the 
first  step  to  a  classified  "world  catalogue"  of 
such  manuscripts.  Encouraged  by  grants 
from  the  Boyal  Society  and  the  British 
Academy,  the  Singer  catalogue  has  already 
progress^  far  enough  to  enable  its  compilers 
to  block  out  their  classification  by  subjects. 
This  list  of  subjects,  replete  with  such  rubrics 
as  Aristotle,  Menology,  Bestiaries,  Magic, 
Cosmology,  Herbaria,  Lapidaries,  Marvels, 
Melothesia  Physiognomy,  Oheiromancy,  etc, 
alreadty  affords  a  glimpse  into  the  medieval 
mind;  and  could  we  conceive  of  a  medieval 
scientific  library,  public  or  private,  as  attain- 
ing to  any  great  size  (impossible  by  reason  of 
the  costliness  of  the  illuminated  manuscripts 
and  printed  incunabula),  we  should  have  an 
inkling  of  the  probable  arrangement  of  its 
books,  by  alcoves  and  shelves.  Some  15,000 
of   these    manuscripts   are  medical,   and,   of 


these,  1,900  are  on  general  medicine,  963 
alchemical,  600  magical,  194  surgical,  178 
gynecological,  72  pediatric,  144  veterinary, 
274  on  pulse-lore,  274  on  uroscopy,  234  on 
blood-letting,  144  on  diet,  18  on  fevers,  90  on 
the  pest,  63  on  the  eye,  600  on  herbs  and 
simples,  114  on  physiognomy  and  cheiromancy, 
106  on  generation,  while  no  less  than  669  are 
bestiaries  and  2,500  collections  of  recipes. 
These  figures  at  once  give  a  better  notion  of 
the  extent  to  which  medicine  was  followed  in 
the  Middle  Ages,  than  any  existing  lists  of 
medical  incunabula.  Most  of  these  manu- 
scripts were  written  between  1200  and  1500 
AJ>.,  and  but  few  before  the  eighth  cen- 
tury. Mrs.  Singer  shows  by  curve-tracing 
their  distribution  in  time,  the  curve  taking 
an  abrupt  and  constantly  upward  slope  after 
the  thirteenth  century.  The  second  paper 
(1920)  condudee  with  a  highly  instructive  set 
of  34  legends  for  lantern  slides  of  specimen 
pages. 

F.  H.  Gabbison 
Abmt  Medical  Mussuif 


SPECIAL  ARTICLES 

THE  ARRANGBliBNT  OP  ATOMS  IN  SOliB 
COMMON  METALS 

DuBiNO  the  past  year  the  crystal  structures 
of  several  elementary  substances  have  been  de- 
termined. A  brief  summary  of  the  results  will 
be  given  here.  (Complete  data  will  be  published 
in  the  Physical  Review. 

The  method  is  the  same  as  that  previously 
used.^  A  narrow  beam  of  monochromatic  X- 
rays  is  passed  through  the  powdered  material 
to  be  analyzed  and  produces  on  a  photographic 
plate  a  pattern  of  fine  lines.  These  lines  are 
due  to  the  reflection  of  the  X-rays  from  the 
faces  of  the  tiny  crystals,  one  line  for  each 
kind  of  face.  From  the  positions  and  intensi- 
ties of  the  lines  the  crystal  structure  can  be 
calculated. 

CALCIUM 

Calcium  has  generally  been  considered  hexa- 
gonal, partly  from  analogy  with  magnesium 

1  Phy8.  Bev.,  10,  661, 1917;  Proe.  A.  1.  B,  B.,  38, 
1171,  1919.  See  also  Bebye  &  Sherrer,  Phys,  Z., 
18,  291,  483,  1917. 
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and  zinc,  and  partly  from  a  statement  of  Hois- 
san'  that  it  grows  in  Hexagonal  plates  and 
rhombohedra. 

The  X-ray  analysis  shows  it  to  be  a  perfect 
face-centered  cubic  arrangement  of  atoms,  the 
side  of  the  elementary  cube  being  5.56  A, 
Each  Ca  atom  is  surrounded  by  12  equidistant 
nearest  neighbors,  at  distances  of  8.98  iu 

TTTANIUM 

There  is  no  crystallographic  data  regarding 
titaniimi.  The  X-ray  analysis  shows  it  to  be 
a  centered  cuhic  arrang^nent,  like  chromium 
and  iron.  The  side  of  the  elementary  cube  is 
8.144  A.  Each  atom  is  surrouxkded  by  eight 
others,  at  distances  of  2.72  A. 

2IN0 

The  arrangement  of  atoms  in  zinc  is  like  that 
inmagnesium^  namely:  hexagonal  close  packed 
(one  of  the  two  altemative  arrangements  that 
solid  spheres  assume  when  packed  as  closely  as 
possible)  except  that  it  is  elongated  14  per 
cent,  in  the  direction  of  the  hexagonal  axis. 
The  arrangement  is  that  of  solid  prdaie  sphe- 
roids in  closest  possible  packing. 

Each  atom  is  surrounded  by  six  nearest 
neighbors,  in  its  own  plane,  at  distances  of 
2.67  A,  and  by  six  others,  lliree  above  and  three 
below,  at  distances  of  2.92  A. 

The  observed  axial  ratio,  1.86,  bears  no 
simple  rdation  to  the* value  1.856  found  by 
crystallographers.  The  data  on  which  the 
latter  is  based  are,  however,  very  unsatis- 
factory. 

OADMIUM 

The  structure  of  cadmium  is  like  that  of 
zinc,  namely:  a  close  packed  arrangement  of 
prolate  spheroids.  The  elongation  of  the  sphe- 
roids is  slightly  greater  than  for  zinc,  viz.,  16 
per  cent.,  corresponding  to  an  axial  ratio  (ratio 
of  altitude  to  side  of  elementary  hexagonal 
prism)  of  1.89. 

Each  atom  has  six  nearest  neighbors  in  its 
own  plane  at  distances  of  2.98  A.,  and  six 
others  almost  as  near,  three  above  and  three 
below,  at  distances  of  8.80  A. 

s  See  Gh^th,  Chemische  KrystallogFaphie. 


As  in  the  case  of  zinc  the  d)8erved  axial  ra- 
tio, 1.89,  bears  no  obvious  relation  to  the  crys- 
tallogn^er's  value,  1.885. 

INDIUX 

The  atoms  of  indium  are  arranged  in  a 
face-centered  tetragonal  laJttice.  The  axial 
ratio,  that  is,  the  ratio  of  altitude  to  base  of 
the  elementary  tetragonal  prism,  is  1.06.  The 
lattice  is  therefore  like  ^' cubic  dose  packing" 
except  that  it  is  ebngated  6  per  cent  in  the 
direction  of  one  of  the  cubic  axes.  Itisa  dose- 
packed  arrangement  for  prolate  spheroids,  al- 
ternative with  the  zinc  and  cadmium  type. 

The  side  of  the  elementary  prism  is  4.58  JL, 
and  its  height  4.86  A.  Each  indium  atom  has 
four  nearest  neighbors  at  distances  of  8.24  A^ 
and  eight  others,  four  above  and  four  below,  at 
distances  of  8.88  A. 

The  crystallographic  data  assigned  indiimi 
to  the  cubic  system. 

RUTHBNIUIC 

The  arrangranent  of  atoms  in  ruthenium, 
like  that  in  zinc  and  cadmium,  is  very  close  to 
hexagonal  close  packing.  In  this  case,  how- 
ever, the  lattice  is  shortened  in  the  direction 
of  tiie  hexagonal  axis  by  8  per  cent.,  giving  an 
axial  ratio  of  1.59.  This  is  a  close-packed  ar- 
rangement for  oblate  spheroids. 

Each  rutiienium  atom  is  surrounded  by  six, 
in  its  own  plane,  at  distance  of  2,686A.,  and 
by  six  others,  three  above  and  three  below,  at 
distances  of  2.640  A. 

PALLADIUM 

The  atoms  of  palladium  are  in  face-centered 
cubic  arrangement.  This  is  the  ''cubic  dose 
packed  "  arrangement  for  perfect  q^heres. 

The  ^de  of  the  elementary  cid>e  is  8.92  A. 
Each  atom  is  surrounded  by  twelve  equidistant 
neighbors  at  distances  of  2.77  A« 

TAITTALUM 

The  atoms  of  tantalum  are  in  centered  cuhic 
arrangement,  like  tungsten.  The  side  of  the 
elementary  cube  is  8.272  iu  Each  atom  is  sur- 
rounded by  eight  nearest  neighbors  at  dis- 
tances of  2.88  L 
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IRIDIUM 

The  atoms  of  iridium,  like  platinum,  are  in 
face-centered  cubic  arrangement. 

The  side  of  the  elementary  cu!be  is  8.80  A^ 
and  the  distance  from  one  atom  to  each  of  its 
twelve  nearest  neighbors  2.69  A. 


Albert  W.  Hull 


SOHXNXCTAinr 


BTFBCTS  PRODUCKD  BY  X^RAY  BNSROY  ACT- 
ING UPON  PROGS'  OVA  IN  BARLY  DB- 
VBLOPMBNTAL  STAGES 

Sevbral  interesting  and  possiibly  aignificant 
facts  were  ascertained,  in  connection  with  the 
genial  ittudy  of  the  action  of  X-ray  energy 
upon  the  fertilixed  frogs'  OYum,  through  ray- 
ing the  Mitire  egg  at  different  developmental 
stages  up  to  the  ^me  of  closure  of  the  neural 
tobe.  Because  oi  the  chemical  and  physical 
ontogenetic  processes  involving  both  proan- 
lagen  constituents,  enzyme  and  nutritive,  and 
immediately  anticipating  the  morphologic  fea- 
tures of  differentiation,  it  was  sui^posed  that 
these  substances  must  show  a  variable  degree 
of  absoiption  of  energy  dependent  ut>on  the 
stage  of  development  When  the  quantity  of 
energy  utilized  remained  constant,  the  defects 
produced  should  vary  with  the  stage  rayed. 
One  might  airticiimte  both  gross  and  micro- 
scopic morphologic  variations  in  the  developed 
embryos.  The  results  of  this  experiment,  how- 
ever, are  precisely  of  the  reverse  nature. 

The  eggs  were  permitted  to  devdop  in  the 
ponds  where  they  were  laid  until  the  proper 
stage  of  devdopment  had  been  reached,  where- 
upon they  were  brought  immediately  into  the 
laboratory  and  rayed.  Development  was  per- 
mitted to  progress  in  glass  jars  of  a  capacity 
of  1,000  cc,  the  water  being  dianged  fre- 
quently. Of  the  800  eggs  used  for  the  experi- 
ment, upwards  of  fifty  were  sectioned  serially. 
The  embryos  were  fixed  in  formalin  after 
Schuhze's  method  at  varying  intervals  after 
raying.  None,  however,  was  permitted  to  de- 
velop to  the  time  of  metamorphosis.  In  all  of 
the  experiments  the  distance  from  the  target 
to  the  eggs  and  the  per-seoond  energy  output 
of  the  tube  were  constant  as  was  also  the  time 
of   exposure.     The  tube  carried   a   current 


strei^rth  of  50  miUiamperes  at  50  KY.  A 
dosage  of  100  mam.  was  given  to  each  group  of 
from  twenty  to  twenty-five  eggs.  These  were 
plaoed  17.5  cm.  from  the  target  The  different 
groups  represented  approximately  every  de- 
velopmental stage  from  the  two-cell  to  the 
period  of  the  closure  of  the  neural  tube.  No 
attempt  was  made  to  orient  the  eggs  with  ref- 
erence to  the  tube  so  that  the  animal  pole  or 
the  vegetable  pole  or  right  side  or  left  tide  of 
the  embryos  should  be  uppermost. 

Contrary  to  what  one  might  at  first  antici- 
pate, the  developed  en&ryos  were  identical  in 
every  gross  and  microscopic  detail  to  those 
produced  by  raying  the  whole  ovum  at  the  two- 
,cell  stage  as  described  by  the  author  in  the 
Anatomical  Record  of  November,  1919.  This 
uniformity  of  results,  irrespective  of  the  stage 
rayed,  is  the  mort  striking  feature  of  the  ex- 
periment. Sections  of  these  embryos  resemble 
in  every  histological  detail  those  produced  by 
the  former  method,  and  could  serve  very  well 
to  illustrate  the  results  of  that  investigation. 
Since  the  author  has  already  given  these  de- 
tails, it  would  be  superfluous  to  duplicate  thai 
description  in  this  paper.  The  experiment 
represents,  therefore,  still  another  method  by 
means  of  which  a  standardized,  defective^ 
morphologic  condition  may  be  produced. 

Owing  chiefly  to  our  presenit  lack  of  knowl- 
edge of  lihe  association  of  chemical  formula 
with  morphologic  structure  in  the  ovimi,  a 
completely  satisfactory  explanation  of  this 
phenomenon  can  not  be  given.  Before  such 
may  be  attempted,  prolonged  experimentaition 
along  this  line  must  necessarily  be  carried  out 
This  represents  merely  one  step  in  the  experi- 
mental analysis  of  the  ovum  and  whatever 
oonclusions  are  drawn  from  the  phenomenon 
produced  must  be  based  very  largely  upon 
hypothesis. 

The  factors  concerned  fall  into  two  natural 
categories,  one  embryological  and  lihe  other 
chemical  or  physical,  t.  e,,  one  dealing  with  the 
smbryological  mechanism  affected,  and  the 
other  with  the  nature  of  the  change  produced 
in  the  physical  and  chemical  constitution  of  the 
pvum.  Granting  the  presence  of  a  series  of 
dismical  ontogenetic  noodifications  preceding 
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the  known  morphologio  features  of  cell  dif- 
ferentiation, it  is  not  iinx>0S8ible  that  one  and 
the  same  moleeole  whether  fallincr  itt  the 
category  of  proanlagen  nutritive  or  enzymatic 
substance  mi^rht^  regardless  of  the  oxidative  or 
reductive  changes  incident  to  its  elaboration, 
show  the  same  capacity  of  absorption  of 
energy  in  the  two-cell  stage  as  in  the  gastrula 
no  neural-plate  stages.  A  constant  and  uni- 
form alteration  of  this  molecule  might  be  as- 
sumed to  lead  to  a  correspondingly  constant 
and  uniform  embryological  result.  To  Ae 
mind  of  the  author,  however,  this  assunvption 
appears  less  probable  than  the  hypothesis  that 
certain  protoplasmic  substances  maintain  a 
constant  structure,  both  physical  and  chemical, 
during  the  early  stages  of  ontogeny.  It  argues 
equally  well  for  the  results  produced  whedier 
we  determine  the  nature  of  this  constant  con- 
tent to  be  nutritive  or  enzyme,  since  it  is  con- 
ceivable that  the  deprivation  of  the  enzymes 
of  the  substances  out  of  which  the  morpholog- 
ical structures  of  differentiation  are  formed 
would  lead  to  the  same  developmental  result 
as  the  inhibitive  effect  of  energy  acting  upon 
the  ferments  themselves.  The  presence  of  re- 
tardation effects  is  well  attested  botii  by  this 
and  by  the  earlier  experiment  and  migbt  well 
be  accounted  for  on  these  grounds. 

It  is  significant  that  in  these  specimens  there 
is  an  absence  of  evidence  pointing  towards  the 
destruction  either  of  protoplasmic  or  of  nu- 
(clear  materiaL  A  more  severe  degree  of  in- 
jury biought  about  by  the  use  of  a  greater 
amount  of  energy  was  evident  througli  the 
presence  of  both  protoplasmic  and  nuclear 
detritus.  Furthermore,  it  must  be  pointed  out 
that  the  change  brought  about  is  not  incom- 
patible with  the  vitality  of  the  odls.  There 
appears  to  have  been  suspended  apparently  the 
function  of  but  one  physiological  factor  of  ceU 
development,  that  of  differentiation,  unat- 
tended by  any  morphologic  indication  of  de- 
struction. The  precise  nature  and  location  of 
this  alteration,  if  morphologic,  can  not  at  pres- 
ent be  identified. 

W.  M.  Baldwin 

Union  UNivxasmr  Medical  Oollsob, 
Albany,  N.  T. 


THE  AMERICAN  CHEMICAL  SOCIETY. 
V 

DIVISION   or   INDUSTRIAL   OHKMISTS   AND   OHBKICAL 
■NGINBBBS 

H.  D.  Batehelor,  chairman 
H.  E.  Howe,  ieeretary 
The  symposium  <»l  eellolose  chemistry  attracted 
eonsiderable  attention  and  it  was  voted  to  hidd  a 
second  eymposimn  at  the  time  of  the  antmnn  meet- 
ing in  Obicago.  The  purpose  of  these  symposia  is 
to  determine  ivbetiier  the  formation  of  a  section  of 
Cellulose  Chemistry  within  the  society  is  feasible, 
some  seventj'fiye  members  having  repressed  them- 
selyes  in  flavor  of  such  a  projeet  in  diseossing  the 
matter  by  correspondence.  The  question  of  speeifi- 
cations  for  reagent  chemicals  and  the  standardisa- 
tion of  laboratory  ai^Muratus  and  instromenti 
brought  out  a  number  of  valuable  eontributionsy 
both  from  manufacturers  and  consumers,  indicating 
'willingness  on  the  part  of  all  concerned  to  cooper- 
ate in  bringing  about  Hiie  standardisation  which  is 
recognized  as  necessary.  The  subject  of  stimulat- 
ing research  in  pure  and  applied  ch^nistry  and 
deyising  an  incentive  to  such  research  gave  rise  to 
a  lengthy  discussion  in  which  the  economic  status 
of  the  chemist  was  btought  in.  The  present  situa- 
tion with  reference  to  professors  and  instroeiots 
was  discussed  at  length,  involving  the  conditions 
for  research  in  the  various  institutions  and  what 
might  be  done  toward  improving  circumstances. 
The  result  of  Dr.  Oomey's  investigation  would 
seem  to  indicate  that  at  pres^it  the  diemist  is  be- 
ing as  well  paid  f  <^  his  services  on  the  average  as 
are  the  members  of  any  of  the  other  profe8si<»s 
and  that  those  in  responsible  positions  in  industry 
have  riiown  a  renmrkable  advance  in  eaming 
power  during  the  last  few  yeaxs.  At  the  Septem- 
ber meeting  a  ^jmposium  on  the  eonservaAio&  and 
utiliaatiion  of  fuel  will  be  held  in  addiiion  to  the 
symposium  <m  cellulose  chemistry  and  general 
papers. 

JfscJbofiitm  of  the  reaetiont  of  oeUmlose:  Jbssib 
E.  MmoB.  The  charge  upon  the  cellulose  is  the 
result  of  the  seleotive  adsorption  of  the  Uhdm  of  an 
electrolyte  by  means  of  the  residual  valence  whicb 
certain  atoms  or  groups  of  atoms  wpon  the  sur- 
face of  the  colloid  are  capable  of  exerting.  The 
subsequent  swelling  of  a  coUoid  in  the  i«esenee  of 
acids  and  bases  is  due  to  the  absorption  of  water 
by  the  colloid  as  a  result  of  a  dialysing  or  a  re- 
pulsive force  associsted  with  the  presence  of  the 
electrolyte  ion.    The  hydration  of  oeOulose  is  due 
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to  tiie  vwellii^f  of  tlie  colloidal  eeUulose  whioh  has 
received  an  eleetrol^o  charge  from  the  hydroxyl 
ione  in  the  water  in  which  it  is  immerBed.  The 
hydrolysis  is  the  direct  result  of  the  presence  of 
the  electrolyte  ions  whose  primary  effect  had  been 
hydration.  !nie  formation  of  oxyeellnlose  is  prob- 
ably preceded  by  the  hydrolysis  of  the  cellokse 
whereby  the  00  group  is  rendered  more  attaekaible 
for  the  oxygen.  The  solution  by  sine  chloride  is 
due  to  the  peptization  of  the  cellulose  by  the  ad- 
sorbed ions  with  the  formation  of  a  viscous  emul- 
sion. The  union  between  cellulose  and  dye  is  due 
primarily  to  adsorption. 

The  determination  of  ceUvlose  in  woods:  S.  A. 
Mahood.  a  uniform  size  of  particle  appears  to  be 
essential  if  comparable  results  are  to  be  obtained 
in  the  determination  of  cellulose  in  woods.  Ma- 
tmal  which  passes  an  80-meeh  standard  sieve  but 
is  retained  on  a  100-mesh  neve  has  been  found  to 
be  most  satisfactory  from  tiie  standpoint  of  both 
yield  and  manipulation.  Material  obtained  by  a 
single  mechanical  process  of  disintegration  may 
give  a  sample  on  sifting  which  is  not  representa- 
tive. To  avoid  this  a  combination  of  two  processes, 
sawing  and  grinding,  has  been  used.  The  appa- 
ratus recommended  by  Sieber  and  Walter  for  use 
in  chlorination  appears  to  give  a  lower  yield  of 
cellulose  than  the  original  Oross  and  Bevan  method 
probably  because  of  the  temperature  at  which 
chlorination  takes  place. 

NitrooeUulose  from  wood  pulp:  B.  G.  Wood- 
BRiDOiy  Jb.  Due  to  shortage  of  cotton^  G^ermany 
was  obliged  early  in  the  world  war  to  use  wood 
cellulose  in  place  of  cotton  for  making  smokeless 
powder.  Up  to  about  July,  1918,  it  was  not  antic- 
ipated that  any  wood  cellulose  would  be  required  in 
the  IT.  8.  in  spite  of  the  enormous  production  of 
smokeless  powder  proposed  for  the  balance  of  1918 
and  for  the  year  1919.  However,  the  shortage  in 
the  cotton  crop,  doe  to  the  drought  in  the  summer 
of  1918,  would  have  made  ii  necessary  to  have 
supplemented  ithe  short-fibered  cotton  by  wood 
pi^  had  the  war  continued.  This  emergen^  had 
l»een  foreseen  and  experiments  had  been  in  prog- 
ress for  several  years  on  the  question  of  nitrating 
wood  cellulose  for  smokeless  powder  manufacture. 
These  experiments  showed  that  a  mixture  of  cotton 
and  wood  pulp  containing  up  to  50  per  cent,  of  the 
latter  could  be  nitrated,  purified  and  made  into 
smokeless  powder  without  any  important  change  in 
equipment,  with  no  serious  loss  in  production,  and 
with  no  change  in  tiie  quality  of  the  smokeless 
powder. 


Notes  on  the  manufacture  of  nitrooeUuloee :  J.  O. 
6mall  and  0.  A.  Hiooin.  In  selecting  a  cellulose 
to  be  used  for  nitrating,  attention  should  be  given 
to  both  its  chemical  and  physical  properties.  The 
biological  character  of  the  crude  fiber  and  its 
purification  are  the  chief  factors  influencing  the 
chemical  properties  of  a  cellulose,  while  the  physi- 
cal properties  comprise  cleanliness,  color  and  type 
of  fiber.  From  the  chemical  analysis  of  a  cellulose 
much  may  be  learned  concerning  previous  treat- 
ments and  its  subsequent  behavior  when  nitrated. 
The  most  important  tests  are  (1)  solubility  in 
sodium  or  potassium  hydroxide,  (2)  furfural  con- 
tent, (3)  ether-extractive  matter.  Nitrocellulose 
for  explosives  must  pass  rigid  stability  tests. 
Purification  treatments  of  long  duration  are  often 
necessary.  Since  the  cotton  fiber  is  hollow,  pulp- 
ing is  necessary  to  remove  the  last  traces  of  acid, 
while  alcohol  dehydration  improves  stability  by 
the  solutkm  of  the  lower  nitrated,  unstable  types. 
In  the  non-explosive  arts  the  most  cmnmon  effects 
of  instability  are  the  formation  of  a  briUle  film, 
discoloration  of  dyes  and  corrosion  in  metal  lac- 
quers. By  the  use  of  alkaline  treatments  following 
an  acid  hydrolysis,  better  stability  may  be  ob- 
tained without  impairing  the  appearance  of  the 
nitrocellulose  solution. 

'  Certa/ki  aspeoU  of  the  c^^emietry  of  oelMoee 
acetate  from  the  colloidal  viewpoint:  G.  J.  Es- 
SXLBN.  Oonsidering  cellulose  as  a  colloidal  aggre- 
gate, certain  of  the  changes  involved  &  tiie  prepa- 
ration and  use  of  cellulose  acetate  are  considered 
from  the  colloidal  viewpoint.  With  these  consid- 
erations as  a  basis,  a  theory  is  offered  to  ezplaia 
a  number  of  previously  unconnected  facts  regard- 
ing the  solubility  of  cellulose  acetate. 

Frojecte  of  the  preUminary  committee  on  Ameri- 
can cotton  research:  H.  E.  Hows. 

Is  it  advisable  to  form  a  section  of  oeUulose 
chemistry  f  Jaspxb  E.  O&anx. 

r^  determination  of  cellulose  in  woods:  L.  F. 
Hawlit.  a  uniform  size  of  particle  appears  to 
be  essential  if  comparable  results  are  to  be  ob- 
tained in  the  determination  of  cellulose  in  woods. 
Material  which  passes  an  80-mesh  standard  sieve 
but  is  retained  on  a  100-mesh  sieve  has  been  found 
to  be  most  satisfactory  from  the  standpoint  of 
both  yield  and  manipulation.  Material  obtained 
by  a  single  mechanical  process  of  disintegration 
may  give  a  sample  on  sifting  wliioh  is  not  repre- 
sentative. To  avoid  this  a  combination  of  two 
processes,  sawing  and  grinding,  has  been  used. 
The  apparatus  recommaided  by  Sieber  and  Walter 
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for  use  in  ohlorination  appears  to  give  a  lower 
yield  of  cellulose  than  the  original  Cross  and 
Beyan  method  probably  ibeeanse  of  the  iempeia- 
tnre  at  which  chlorination  takes  place. 

Cellulose  phthalate;  its  preparation  and  proper^ 
ties:  H.  A.  Levxt. 

The  effect  of  impurities  on  the  metallwgy  of 
tungsten:  Claubkcx  W.  Botka.  A  study  was  made 
of  the  effect  of  such  oxides  as  those  of  iron,  co- 
balt, calcium,  sodium,  aluminum,  magnesium, 
thorium  and  the  rare  earths  on  the  density  of  ig- 
nited tungsten  oxide  and  of  the  tungsten  metal 
powder  resulting  from  its  reduction  in  hydrogen. 
Further  observation  was  made  of  the  effect  of 
these  impurHies  upon  the  grain  sise  of  sintered 
tungsten  ingots.  In  general  it  may  be  said  that 
iron  and  cobalt  reader  the  metal  exceedingly  hard 
and  difficult  to  work,  and  produce  an  exaggerated 
grain  growth.  Such  impurities  as  the  oxides  of 
calcium,  aluminum,  magnesium,  etc.,  tend  to  block 
grain  growth  during  sintering  and  in  some  in- 
stances make  it  necessary  to  prolong  this  opera- 
tion. 

The  separation  and  examination  of  the  isomers 
of  xylene:  W.  P.  Tubnzr  and  K.  K  Exbsbnxb. 
Samples  of  xylene,  obtained  through  the  kindness 
of  the  Laclede  Gas  Light  Go.  were  submitted  to  a 
series  of  fractional  sulphonations  and  crystallisa- 
tions of  various  sulphomc  salts,  according  to  a 
scheme  suggested  by  the  research  department  of 
the  Eatftman  Kodak  Go.  The  processes  were  first 
carried  out  in  glassware  after  which  the  resulting 
modifications  were  tried  in  small  size  industrial 
apparatus.  The  process  as  applied  consisted  essen- 
tially of  four  successive  eulphonations,  the  oil  re- 
maining unaffected  holding  the  para-xykne.  This 
was  sulphonated  with  fuming  sulphuric  acid  and 
converted  to  the  barium  salt  for  reorystallization 
after  which  it  yielded  pure  para-xylene  by  hydro- 
lysis. The  ortho-  and  meta-sulphonic  adds  were 
converted  to  the  sodium  salts  which  were  separated 
by  fractional  crystallisation.  Subsequent  hydro- 
lysis yielded  pure  ortho-  and  meta-xylenes. 

The  preparation  of  furfural  from  com  oohs:  H. 
L.  DuNLAF  and  V.  K.  Pischlowitz.  Varying  con- 
centra^one  of  sulfuric  acid,  from  5.8  normal  to  1 
normal,  were  used  to  treat  the  material  in  a  thirty- 
five  gallon  enameled  steam  jacketed  kettle.  Three 
normal  sulfuric  add  was  found  to  be  best.  Gon- 
centratioDs  beyond  this  decomposes  some  of  the 
furfural  thus  cutting  down  the  yield.  When  rapid 
steam  distiUation  was  used,  the  time  for  refluxing 
is  about  two  hours.  The  more  rapid  the  steam 
distillation  the  better,  as  the  furfural  will  be  car- 
ried over  in  larger  quantities  for  the  distillate 


collected.  If  the  distillation  is  too  long  drawn 
out,  poorer  yields  will  result  owing  to  decompo- 
sition. The  liquid  in  the  kettle  must  not  be  al- 
lowed to  ooncentrate  too  rapidly  in  the  beginning 
of  the  distillation.  Sulfuric  add  does  not  serve  as 
well  as  hydrochlorie  add  for  the  condensation  of 
the  p^itoses,  but  it  permits  of  the  use  of  con- 
densers ot^ier  than  of  gkws.  Benxene  can  be  used 
as  a  solvent  in  place  of  the  more  expensive  and 
more  highly  volatile  ether. 

The  carboniBotion  of  Missouri  oannol  coals:  H. 
L.  DuNLAP  and  K.  K.  Kebschneb.  Five  different 
cannel  coals  were  subjected  to  destructive  distilla- 
tion in  a  gas-fired  horisontal  retort  luid  the  re- 
sults compared  with  a  bituminous  coal  coked  under 
the  same  conditions.  Both  the  oils  and  gases  col- 
lected at  different  stages  of  the  carbonisation  were 
examined.  Diff^ent  cannel  coals  show  a  wide 
variation  in  the  yield  of  distillaition  products.  The 
decomposition  temperature  for  cannel  eoals  is 
much  lower  than  that  of  bituminous  coals.  The 
oils  from  cannel  coals  have  a  low  specific  gravity 
and  consist  chiefly  of  paraffin  hydrocarbons.  These 
oils  resemble  the  oils  obtained  by  low-temperature 
carbonisation  of  bituminous  coals.  Gann^  coals 
yield  a  larger  quantity  of  gas  than  bituminous 
coals  and  this  gas  has  a  high  calorific  and  illumi- 
nating value.  Again,  this  is  what  is  found  in  the 
coking  bituminous  coals  at  a  low  temperature. 
With  the  removal  of  the  sulfur  compounds,  cannel 
coal  gas  would  be  a  valuable  illuminating  gas. 
Gannel  coals  yield  little  ammonia  due  to  the  low 
temperature  of  carbonisation.  Only  two  of  the 
coals  examined  gave  a  coke  of  any  commercial 
value.  Again,  these  coals  would  not  be  a  source 
for  bensene  and  toluene  unless  coked  at  a  higher 
temperature  than  used  in  these  tests. 

(To  be  continued) 

Ghables  L.  Parsons, 

Seoretarif 
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C^neO  Umrmity  Medical  CoHef  e 

1st  Av«nu«  and  28tli  SCTMt 
NEW  YORK,  N,  Y. 

ADMISSION  to  the  flnt  year  oUus  wlU  hp  limited 
to  MTenty-flre  ■todente  in  the  New  York  and  Ithaoa 
DlTlalons  combined.  8iibae<pient  idmlBiiODs  to  any 
dMS  will  be  m«de  only  if  the  number  fSUls  below  sixty, 
when  Btadenta  from  other  Initlfntlona  may  ba  ■oeepted, 
provided  they  All  all  of  oar  reqniiemente. 

The  nnmber  of  stadente  in  thie  College  harlng  been 
United,  that  its  adTantsges  may  be  eqa«llaed  to  all 
parts  of  the  State  and  ooontry,  not  more  than  flTe 
stndents  from  any  one  college  will  ba  admitted  to  the 
ftnt  year  class.  Qradnates  of  approred  colleges  are 
eligible. 

INSTRUCTION  begins  on  September  27th,  1990. 

Laboratory  methods  are  emphasifled  throoghoot  the 
conrse  and  small  sections  facilitate  personal  contact 
between  the  stadeats  and  instructor.  Clinical  instruc- 
tion is  giTcn  in  the  BeUeme,  New  Yoric  Nursery  and 
Child's,  Memorild,  Manhattan  State  and  Willaid  Parker 
Hospitala. 

The  tuition  Ibe  is  fS60.00  per  annum. 

Applications  for  admission  to  the  first  year  should 
be  receiTcd  not  later  than  July  first.  A  catalogue  and 
an»Ueation  blanks  may  be  obUined  by  addressing  the 


Address 
THE  DEAN,  477  1st  Aw.,  New  York,  N.  Y. 


Washington  Uniyersity 

School  of  Medicine 


REQUIREMENTS  FOR  ADMISSION 


Candidates  for  entrance  are  required  to  hare  eomrfeted  gt 
least  two  ftiU  years  of  oollege  woik  which  most  indude  sni^iah. 
Preach  or  Gorman,  and  lostructlon  with  laboratory  work  In 
Physica,  Chemistry  and  Biology. 

INSTRUCTION 

Instruction  bsftns  on  the  last  Thursday  in  September  and 
ends  on  the  second  Thnrsday  in  June,  dmical  instruction  is 
glTcn  in  the  Barnes  Hospital  and  the  8t  Louis  Children's  Hoa- 
pltal,  aflUiated  with  the  medical  school,  the  St  Louis  City  Hoa- 
pital,  and  in  the  Washington  UniTcrsity  Dispensary. 

COURSES  LEADING  TO  ACADEMIC 
DEGREES 

Students  who  hare  taken  their  premedioal  woik  in  Wash- 
ington UniTcrsity,  are  eligible  for  tne  degree  of  B.8.  upon  the 
completion  of  the  first  two  years  of  medical  work. 

Students  in  Washington  UniTcrsity  may  pursue  study  te 
the  ftwdamental  medical  sdences  leading  to  the  degree  of  JLlC. 
andPlLD. 

TUITION 

The  tuition  fee  for  undergraduate  medical  stndents  iatSM 
per  annum.    Women  are  admittad. 


may 


The  catalogue  of  the  Medical  School  and  other  InfoxmatieB 
f  be  obtained  by  application  to  the  Dean. 

Atcbm  mi  ywftfcilfcwty  St  Loiit 


Eatranof 


Uaifiriity  CoHegt  of  Medidne 

Two  years  da  refcninMl  course  in  aru 


fcatranef  K^o  yean  of  a  retpgninMl  course  in  arU 

B^.lMi.««4.    2fv*"."^*?^.^  •  Wskared  coUege  or 
ReqilreMeitt    school    of   science,    whioh    must    faielnde 
PhysioBk  Chemistry.  Bioicgy,  and  Franeh 
or  German.    Six  and  seven  years'  combi- 
nation courses  are  offered. 

ThA  FIrti  TwA   are   spent    in   mastering    by   laboratory 
IM  rim  IW9   „^ods    the    seienesir fundamental    tb 
Yf  art  chnical  medicine. 

Tlie  Third  Year   ia  systematic  and  clinical  and  b  devoted  to 

fiAama  ^^  study  of  the  natural  history  of  disease, 

^^^^^^  to  diafnosiw  and  to  therapeutics.    In  this 

year  the  systematic  courses  in  Medicine, 

Surgery  and  Obstetrics  are  completed. 


TIM  FMrth 
Year  Coarse 


iscUnicaL  Students  spend  the  entire  fore- 
noon throughout  the  year  as  clinical  clerks 
in  hospitals  under  carttful  supervision.  The 
clinical  derk  takea  the  history,  makes  the 
pfasrsical  examination  and  the  laboratory 
fflkinatlons.  arrives  at  a  diagnosis  which 
must  defend,  outlines    the  treatment 

ier    his    instructor  and    observes    and 

records  the  result.  In  caee  of  operation  or 
of  autopsy  he  follows  the  specimen  and 
identifies  its  pathologieal  nature.  Two  gen- 
eral hospitals,  one  of  which  b  owned  and 


.  .  -M  bv  the  Univerrity,  one  special 
hoapital  and  the  municipal  hospitals  and 
laboratories  are  open  to  our  students.  The 
afternoons  are  spent  in  the  CoUege  Pispen- 
saiy  and  in  clinical  work  in  medical  and 
suiiical  specialties  and  in  conferences. 

course  in  pathology  covering 

•  period  of  siz  weeks  during  June  and  Juqr  will  be  given  in 
•nee  thsre  is  a  sufficient  number  of  applicants. 

AddrMS  th«  S^er•Ury  of  th«  Coll«f«, 
907  Oraitfa  Street  Syracuse*  N*  ¥• 


Tulane  University  of 
Louisiana 

SCHOOL  OF  MEDICINE 

{MMtabliMhed  in  x8s4) 

ADMISSION :  All  students  entering  the  Freshman 
Clmsa  will  be  required  to  present  credits  for  two 
years  of  oollege  work,  which  must  inclnde 
Chemistry  <  General  and  Organic),  Physics  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 


COMBINED  COUBSBSe  Premedicaloonrseof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  ditgret  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  mdmiiied  to  mil  Schools  of  the 
College  of  Medicine 

For  bulletins  and  all  other  information,  address 

Tulane  College  of  Medicine 

p.  O.  Box  770 
New  Orleans,  L&. 
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University  of  Georgia 

MEDICAL  DBPARTMENT 
Anf«sta»  GaorgMi 

ENTRANCE  REQUOIEilENTS 

The  snocesiAil  oompletioii  of  at  least  two  yean  of  work 
including  Engliih,  Phytici,  Chemittry,  and  Biology  in 
an  approved  ooUege.  Thii  in  addition  to  foor  yean  of 
high  MhooL 

INSTRUCTION 

Hie  conne  of  instmction  occnpiea  four  yean,  besin- 
ning  the  lecond  week  in  September  and  ending  the  first 
week  in  June.  The  fint  two  years  are  devoted  to  the 
ftindamental  sciences,  and  the  third  and  fourth  to 
practical  clinic  instmction  in  medicine  and  snrsery. 
All  the  organised  medical  and  surgical  charities  m  the 
city  of  Augusta  and  Bichmond  County,  including  the 
hospitals,  are  under  the  entire  control  of  the  Board  of 
Trustees  of  the  University.  This  agreement  afibrds  a 
large  number  and  varie^  of  patients  which  are  used  in 
the  clinical  teachins*  £special  emphasis  is  laid  upon 
practical  work,  both  in  the  laboratMy  and  clinical  de- 
partments. 

TUITION 

The  charge  fbr  tuition  is  $160.00  a  year  except  for 
residents  of  the  State  of  Georgia,  to  whom  tuition  is 
firee.    For  ftirther  information  ana  catalogue  addnss 

Tht  Hefical  DtpiitMil,  VwamrOtf^l  Gtmm 

AUGUSTA.  GEORGIA 


Sdkool  of  Hygiene  and 
Pobfic  Health 

OF 

Tie  Jolmt  Hopkms  University 

for  iaitnjottoii  mud  laTwiifatlau  wil]  bo  flffored  tD  Public 
Health  Adnl&lSlTStloQ.  E^jaoaiotog^,  Bwnterlotooj.  Iinmun- 
stofy  and  ^untkm^  ItedJcftl  SmImt,  BtoiMtiy  watS  VI  ul  Stk- 

IpclDainiE  the  princlplea  of  lUduitzlpi  ■ml  r^un^fttiuD^ltiTgrletiiC 
CTienvialFT  a«  »j»p]i«<l  to  bygiene,  ludu'lintf  the  nnRlfili  of 
focHlt&nd  (b<>  prlneiple*  of  nuldtlon^  Sorial  wnd  Me&til  Bf- 
irif  ri<^,  <;tc  Tha  ouur«*i  In  (h«M  mbjectfl  are  af^jutitrfl  u|>oq  m 
iritnettrK]  bjui^  uid  ptudC'iiU  mnj  eiitf<r  the  i^li>L>oI  aj  caadfr- 
d'lt'^^  f.rr  a  d^grtib^  or  ai  tp^clLL  itudetita^  at  the  beginning  of 
muj  tiji^-.^ltijr^    M«i  tnd  woEuen  vtudcntt  ar$  Bdmllled  on  tl» 


Osams  aie  aitaaged  WiHng  to  the  iegiee  of  I>oetor  ef 
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Ibr  mstrlealMlon  in  these conins  sxeaeserfbed  in  the  catslogoe 
*  '      onasplieatlon. 
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ef  the  fleheol,  whiflh  wiU  be  forwudid  njmi  applieaUon. 

'^  AiTintendTe  eoBits/ooimrisittg  eonteiBosi^  demonstin. 
tieiis  and  Isboiatety  woik  ana  derigned  to  sMet  the  needs  of 


AOsrlttesfteln  Pnblie  HeoUh  may 
penons  after  one  year  of  leaident  stndy. 
AnlntenaiTe    


Fobtle  Health  Oflmrawinbe  giten  from  Noramber  1  to  D^ 


rU,lt 
Fbr  fbrlher  InfomisittoD  address  the 


Diradmr  of  At  School  o(  Hy  gioM  and 
PdbBe  Hodtt,  Joint  HoploM  UiiTCMlj 

>tO-3ttWeHM»wiHlt  BALTIHOU^n. 


Monographs   In   Experimental 
Biology  and  General  Physiology 

Sdited  by  Jacquis  Lobb,  Soekefellor  Instttote 

T.  H.  MoMAM.  OoluMbla  Unirenity,  and  wrTTv.  Oma- 

BOUT,  Hanrard  UniTersity 


FOBOID    MOTUBHTl, 


£IUI1    AHD    AimiAL 


By  Jao^dis  Lobb.  MJ).,  Pb.D..  BaD. 
Member  of  the  Boekefeller  Zastttote  lor  Mediea; 
42Illnstrations.   •S.SOBOt. 

THB  BLBHBHTABT  ■BBYOUi  tTllBH 

By  O.  H.  Pabkbb,  8aD. 
Professor  of  Soology,  Harrard  Uni¥siBi|y.   tt 


;  PHTlgJi^  gAMl  OP  HEIDITT 
Columbia  Uniiranlly.   m  miHlratioBs.  11.10  net. 

IHBBBBDXIIO  ABD  OVTIBBIDXBO: 
_  Th1rO«i11o  BBd  ioctttiotloal  llgnmoaiot. 
Bdwabd  M.  Bast.  Ph.D.  TknrAuTF.  Jonbi,  8c.D. 


Bnssey  Insttwtkm 
Harvard  Unlyenity 


Oonneetleat  Agrhroltufal 
Bzperiment  Station 
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THBITATUBB  OF  . , 

By  PaoF.  B.  KbwtoiiT  _ 

QBiyersity.   t6  Hlustiatloiis.    ft  60  net 

Other  Tdumes  in  preparation. 

Bmidf&r  drmim'  9ffktf(Mn  scrte. 
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J.  B^  LIPPINCOTT  COMPANY 

PUBUSHBRS  PHILADELPHIA 


Stanford  Univenilar 
Medical  School 

The  MsdSeal  Sehool  of  Lebad  Btanfbid  Jr.  UniTersity  is  m 
iBtagrsI  part  of  the  UnlTonity,  and  its  Fbealty  eontiels  the 
Lsne  and  the  Btsnford  Unitenity  Hospltda,  whieh  together 
with  the  Uae  Midiesl  Libiarj,  ass  administeied  by  the 
TinstSM  er  the  Univentty. 

Three  years  of  UniTersity  instnetioB,  ia- 
elading  Aais^  and  Fhysiei,  Chemistry, 
nd  Bolocr  with  hdwratory  workineaeh! 
•In  a  ■atlstbctory  reading  knowlsdfe  of 
Fienoh  or  Qeratta,  aie  reqoirsd  for  ad- 
misrioQ  to  csndidsnr  fbr  the  degree  of  Oo^ 
tor  of  Medidne.  Irortfaese  spemal  raqvir»> 
Its  I      


aHBt  which  saay  be  obtainsd  on  aanlfaa- 
tioB  to  the  Dean  of  the  Medical  BohoS 

Ihe  work  in  Vedieine  be^dns  the  flntof 
October  eaoh  year  and  ooses  ahont  the 
aUddleof  Jane.  The  lUst  Ats  qnartenof 
the  fbor years  Msdieal  iastraotion  are  given 
in  the  UbMatories  of  the  Univerri^  et 
PaloAHoy  OsUfsmiiL  the  but  serea  qoaiw 
tersaad  tlie  leoaiied  interne  year,  in  the 
boUdinnofthelfedieslSehoolinSsn  Frsn- 
eisoo.  The  degne  ef  AB  is  granted  upon 
oeoipletion  oi  the  lUst  three  qosrters  of 
the  Medlesl  eorrlealnm:  the  degree  of 
M.p.  upon  eooipletion  of  the  interne  year. 


»  wishing  to  transfer  fkom  other  in- 
IS  are  sorised  to  enter  in  the  som* 


TBltlMI 


Por  inlbfiaatioQ 
sity  Mediflal  floiiool, 
OiOilbraia. 


etitntfensi 

Bssr  qnarter,  beginning  the  middle  of  June, 
in  order  to  make  np  dsOclencies. 

The  toltion  fbe  is  190  per  qnarter  for  twelve 
qosrten,  peysUe  at  the  tBeginnlng  of  eaeh 
quarter. 


THB  BBAK  of 
S806  Seenmeato  ntKMl, 


the  Stanford  Unirer- 
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THE 
BAHAMA  FLORA 

BT 

Nathaniel  Lord  Britton 

Diicctor-iii-aiicf  of  the  New  York  Botmkal  Gardes 
AND 

Charles  Frederick  Millspauch 

Curator  of  Botany  in  tlie  Ftdd  Mvieiifli  of 
Natural  Hlitory 

An  octavo  volume  of  695  pages 
Published  by  the  authors 

Copies  may  be  obtained  from 

Mr.   G.:  K.   AcKERliAN 

Lorillard  Mansion 

Bronx  Park  New  York  City 

Priea  $6.ms9  whiek  imehidea  poBtMge 


The  Philippine  Journal  of 
Science 

A  lioatlily  ptriodkal  aercrted  to  tfae  tdtotiflc  and 
coimncrcMl  interest  of  tbo  tropics 

Published  by  the  Philippine  Bureau  of 
Science 


SUBSCRIPTIOH  PRICE,  $5  PER  TEAR 

A  list    of    tho  puMicationt  of  tho  Pliilif 
Bureau  of  Scionce  and  a  sample  copgr  of  the  P 
pine  Journal  of  Science  will  be  sent  upon  request. 

Complete  contents  of  the  Journal  and  list  of 
recent  books  issued  by  the  Bureau  of  Science  will 
be  furnished  upon  request. 

Subscriptions  for  the  JcNimal.  orders  for  publi- 
cations, and  requests  for  sample  copies  should  be 
sent  to 


THE  BUSINESS  MANAGER 

Philippiiie  Journal  of  Science 
Bureau  of  Science  MAlfILA»  P.  I. 


Science 

A  weekly  journal  devoted  to  the  advancement 
of  sdence.    Published  every  Friday. 

$4Mayeaf|  IScsalsacopy 

The  Scientific  Monthly 

An  iUnstrated  magazine,  devoted  to  the  dif- 
fntion  at  adence,  psNiahing  articles  by  leading 
snthoiities  in  all  departments  of  pure  and  iqpplied 
idence,  indnding  the  applications  of  sdence  to 
edncatioti  and  society. 

|6.t0ayesf|  50osnlsacopy 

The  American  Naturalist 

A  bi-monthly  jonmal,  established  in  1867,  de- 
voted to  the  biological  sdences  with  ^>edal  refer- 
ence to  the  factors  of  organic  evolution. 

iSM  a  yeari  11.00  a  copy 

School  and  Society 

A  weekly  journal  covering  the  fidd  of  Bdnca- 
tion  in  relation  to  the  problems  of  American  democ- 
racy.   Published  every  Saturday. 

|6U)0ayeaf|  15  cents  a  copy 
THE  SCIENCE  PRESS 

Lancaileff»  Pa.  Ganiiont  N.  Y. 


ISIS 


IntenutkMutl  qtinftcr ly  deroted  to  the 
Hittorr  of  SdeDce  and  ChriU^ation 

George  Satton  and  Qufles  Sinfer 
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BURETTES! 

Absolutely  accurate 


For  pinchcocks   cc.       25        50 
Subdiv.  i/io      i/o 


Price,  each  $        .60      i.oo 

With  stopcock  cc.       25        50     100 
Subdiv.  i/io     i/io    1/5 

Not  Icsiking  

Price,  each  $       1.25     1.50  2.00 

Compare  our  prices  and  quality 

Rohde  Laboratory  Supply  Co. 
CHEMICAL  GLASSWARE 

17  MADISON  AVENUE 
MADISON  SQUARE      NEW  YORK 


Marine  Bioiogioal  Laboratory 

WOODS  HOLK,  MASS. 

Bioloffioal  Material 

1.  Zuoloff.  Pmeii^dBMrtgUdoftll^ypetofMdaialiliM 
fllMi  work  ana  Ibr  the  moMam. 

a.  EmbvTolofj.  StagM  of  •ome  InTertebntM,  flabw  (in- 
dndlnf  AoanthiM,  Amla  and  Lepidoateat),  Amphibia,  and 


S.    Botanr-    Pnaerrad  material  of  Algaa,  Fangi,  liTuw 
worta,  Moaaea,  Ferna  and  Seed  Flanta. 

4.  Mlcroaaopaalidaain  Baeteriology,  BoCanjand  Zoology. 

5.  Ltf •  WatoHaa,  Gennlnation  Stodlea.  and  Natoxal  Hla- 
lorj  Gfoopa.    Catelognea  ftimlahed  on  appUeatloii  to 

QEORQK  M.  GRAY,  Oura«or 
Woods  Holo,  Mass. 


MERCURY 

C.  p.  and  redistilled  in  any 
quantity 


THE  CHEMICAL  PRODUCTS  CO. 

271S  St.  Clair  Ave..  N.  E. 

CLEVELAND,  OHIO 


Eastman  Organic  Chemicals 

r^UR  new  price  list,  sent  free  on  application,  contains  the  names 
of  nearly  800  chemicals,  among  them  being  interesting  lists  of 
special  anal3rtical  reagents,  indicators  and  photographic  developing 
agents.  The  following  are  some  of  the  latest  chemicals  which  have 
not  hitherto  been  announced. 


n-Butyltniline 

n-Butyramide 

o-Chlorobenzaldehyde 

p.p'-Diaminodiphenylmethane 

Diphenylamine  Sulfate 

Di-n-propylaniline 

Ethylal 


Ethyl  Tartrate 

o-Nitroiodobenzene 

Nitrourea 

Phenylthiohydantoic  Acid  ( 

n-Propyl  Acetate 

m-Xylidine 

p-Xylidine 


EASTMAN  KODAK  COMPANY 

R18IARCH  Laboratory  Rochbstbr,  N.  T. 
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Special  Sale  Announcement! 


) 


TT/TE  are  at  work  preparing  a  nett 
'^  ^  catalog  of  Laboratory  Apparatus 
used  in  Chemical,  Biochemical  and  re- 
lated Lahoratories.  The  scope  is  being 
restricted  to  apparatus  of  certain  stan- 
dard manufacture  and  in  rearranging 
our  stock  we  find  a  large  assortment  of 
apparatus  which,  because  of  this  policy, 
voe  will  not  list  in  our  nea  catalog. 

It  becomes  necessary^  that  we  dispose  of 
this  stock  at  once  for  the  abcfve  reason; 
also  to  make  room  for  large  shipments 
now  en  route. 

These  supplies  are  up-to-date  and  stan- 
dard and  are  offered  at  exceedinghf 
prices  onJ^  because  th^  are  not  of  the 
type  or  manufacture  that  we  shall  list 
in  the  futme. 

These  lists  are  novo  available  for  dis- 
tribution. 

A  post  card  brings  a  list  to  you. 

Labontorj  Appiratet — ChMucftb — GltstwiM 
ROCHESTER,  N.  Y. 
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Memoirs  of  the  Wistar  Insdtate  of  Anatomy  and 
Biology.    No.  6,  1915 

THE  RAT 

Data  and  RafcMtiM  TablM.    278  PagM.    89  Tablas. 

cJ^^^l^^tmd  hf  HENRY  H.  DONALDSON. 
Poatpaid,  $3.00. 

The  WIgtar  Institate PhfladelpMa,  Pa. 

The  MiGro3GOpe 

12th  Edition,  PubUahad  April  10, 1917 

Ea-WrlttM  and  lugaly  Ra-llhitftad 

Br  SIMON  HENRY  GAGE  af  ComaU  UnHanlty 

PMtpald  $3.80 

OOMSTOCIC  PUBUSHING  CO..  Ithaea.  N.  Y. 

i?<rju(!r  Shortly 

THE  PHYSICS  OF  THE  MR 

By  WILLIAM  J-  HUMPHREYS,  PhJ). 
ProfcMor  of  Meteoroloffical  Phytict.  U.  S.  Weather  Bureau 

A  rational  and  deductive  treatise  on  the  physics  of 
the  atmosphere.  Of  great  value  to  meteorologista, 
ph3r8icists  and  the  aviator. 

650  pages,  many  illustrations,  8vo.    Price  {5.00 

Address  ordtts  snd  inquirUs  io 

THE  FRANKLIN  INSTITUTE 

PHILADELPHIA,  U.  S.  A. 

The  Ellen  Richards  Research  Prize 
of  $1,000  is  offered  for  award  in  the  year 
1 92 1.    Theses  by  women  based  on  inde- 
pendent   laboratory  research  are  eligible 
for  competition. 

For  circulars  of  information  and  appli- 
cation blank,  apply  to  Dr.  Florence  R. 
Sabin,  Johns  Hopkins  Medical  School, 
Baltimore,  Maryland. 


SCHOOL  OF  CHEMISTRY 
University  of  Minnesota 

Several  instructorships  in  chemistry  are  open, 
salary  around  $2000  depending  upon  qualifications. 
Also  five  half-time  assistantships  open  to  graduate 
students.  Men  interested  in  these  positions  should 
submit  references  and  a  statement  of  qualifications 
to  Dean  O.  M.  Leland. 

CHEMISTRY  QUEEN'S  UNIVERSITY 

Lecturer  in  General  Chemistry,  salary  $2100. 
Two  laboratory  demonstrators,  one  in  General 
Chemistry  and  one  in  Qualitative  Analysis.  State 
training,  teaching  experience  and  reference.  Address : 
Miss  Alice  King,  Secretary,  Queen's  Univeraity, 
Kingston,  Ontario,  Canada. 


PHYSIOLOGY.  Assistant  Wanted.  Salary,  $2000. 
Give  education  and  experience  in  letter  of  applica- 
tion. Address:  Dr.  G.  Bachman,  Emory  University, 
School  of  Medicine,  Atlanta,  Ga. 

TEACHERS  WANT&D-Many  CoUese 

vacancies  on  hand  for  men  in  all  departments 
of  Science  at  salaries  up  to  J3000.  Special 
terms.  Address,  The  Interstate  Teachers' 
Agency,  Macheca  Building,  New  Orleans,  La. 


BIOLOGIST,  Ph.D.,  With  a  Succewful 

experience  as  head  of  a  college  department  de- 
sires a  change  of  position.  Address  £,  Care  of 
Science,  Garrison.  N.  Y. 

WANTED— PolariMope,  second  hand, 

good  working  condition.  Address  Chemical 
Dep't.  Connecticut  Agricultural  College, 
Storrs,  Connecticut. 


•  WaT»PioJ«^ 


Wm>  Gacrtncr  &  Qo. 

Standard  Apparatus  of 

New  and  Improved 

Designs 

Precision  Measuring  In- 
struments of  great  variety 

5345-5349  Lake  Park  Ave. 
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Dehydrated  Culture  Media 

ACCURACY  19  the  goal  of  all  work  in  bacteriology,  as  well  as  in 
chemistry.  It  is  better  served  when  all  bacteriologists  work 
with  uniform  culture  media,  standardized  to  a  high  degree  of 
uniformity,  as  in  the  use  of  "  Dif co "  Culture  Media,  Deh3r- 
drated.  Uniformity  of  cultural  factors  is  assured,  either  for 
the  same  worker  at  different  times,  or  for  different  workers 
at  the  same  time. 

SPEED  is  greatly  desired  in  bacteriological  procedure  and  no  ad- 
vance in  this  respect  has  been  made  for  many  years  that  com- 
pares with  the  use  of  "Difco"  Culture  Media,  Dehydrated. 
The  saving  in  time,  as  contrasted  with  the  old  methods,  is  easily 
demonstrated,  and  the  difference  is  incredible. 

CONVENIENCE  becomes  a  prime  consideration  when  accuracy 
and  speed  are  at  stake.  The  convenience  of  "  Dif  co  "  Culture 
Media,  Dehydrajted,  can  be  appreciated  only  by  actual  trial. 
Think  of  having  a  dozen  different  formulas  in  convenient 
packages  on  your  shelves,  needing  only  one  weighing  and  the 
addition  of  water  to  obtain  a  medium  ready  to  sterilize. 

ECONOMY  is  a  consideration  when  quality  has  been  satisfied. 
The  use  of  "Difco"  Culture  Media,  Dehydrated,  assures 
economy,  not  only  thru  the  factors  of  Accuracy,  Speed,  and 
Convenience,  but  by  actual  comparison  of  costs,  based  on 
materials,  labor  and  time. 


More  than  a  dozen  standard  formulae,  all  carried  in  stock  by 
the  principal  dealers  in  scientific  supplies.  Descriptive  bulle- 
tins upon  request. 


Your  inquiries  are  solicited 


DIGESTIVE  FERMENTS  COMPANY 

DETROIT,  MICHIGAN,  U.  S.  A. 


Digitized  by  LjOOQIC 
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Natural  History  Material 

ZOOLOGY  MINERALOGY 

We  hare  been  handling  Natural  History 
Material  of  all  kinds  for  the  past  fifty  years, 
and  so  have  accumulated  a  very  complete 
stock.  Our  prices  are  as  low  as  the  quality 
of  the  specimens  will  permit.  We  are  con- 
stantly preparing  circulars  and  price  lists 
coverlngour  material  in  the  different  branches* 
which  we  will  be  pleated  to  send  free  of 
charge  to  the  readers  of  Science. 

Some  cf  cur  recent  ciradarM: 
8-121  Rare  Bird  Skiaa 
S-122  Mounted  Bird  Skins 
8-98    Material  for  Disaoctioa 
8-123  Philippine  Land  ShoDa 
8-120  8pocial  Minerals 
8-110  Complete  Trilobitot 
8-111  Jnrasaic  Fosails 
8-119  Cretacoous  Poasils 


CONCHOLOGY 


GEOLOGY 


Ward's  Natural  Science 
Establishment 

College  Ave.         Rochester,  N.  Y. 


Natoralisb'  Snppfies 


Wt  tmry  a  itock  for 


L  Collecting  Utensils. 
IL  Breeding  Apparatus  and  Cages  for  Liring 

Animals. 
nL  Preparing  and  Preserving  Utensils. 
IV.  Cabinets  and  Insect  Cases. 
V.  Magnifiers^  KGcrosoopes  and  Aooessorias. 
VI.  Bounlsts'  Supplies. 
VIL  E^pk>rers'  and  Collectors*  Camp  Outfits. 
Vllle  Miscellaneous  Natoralists*  Suppfiet. 
IX.  Ookigists'  Supplies. 
X.  Aquaria. 

XI.  Books  and  Publications. 
XII.  Chemicals 

K-8  Msaeom  Cabinets  of  Olsss  tad  MML 

JKmw  Ill«eliat«d  BioleglcAl  CttidogM  will  bo  atot  fret 
of  cbargs  oyoB  offpUcstiott 

THE  DIT-SCHEERER  CORPORATION 


•fNatvidScimM 
G.U«id,PhJ>. 


404^10  W.27tb  St 
ll«wY«kClly 
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Friday,  Sbptbmber  10,  1920 


Blakiston  B 


Biology 

Bacteriology 

Botany 

Chemistry 

Hygiene 

Mathematics 


Physics 

Physiology 

General  Science 

Entomology 

Embryology 

Zoology 


Medicine,  Dentistry,  Pharmacy 

Get  Results  That  Make  The  Teacher  Satisfied 
Complete  Catalogs  Ready 


P.  BLAKISTON'S  SON  &  CO. 

PHILADELPHIA 
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NEW  BOOKS 

*  TOLMAN 

Theory  of  the  Relativity  of 
Motion 

aas  Pages,  Qoth  11.75  5  Pap^r  li-S^- 

SLATE 
The  Fundamental  Equations 
of  Dynamics 

333  Pages,  Cloth  ^3.00;  Paper  I1.50. 

LEWIS 
Survey  of  Symbolic  Logic 

407  Pages,  Cloth  $3.00;  Paper  ^2.50. 
Carriagm  Extra 


The  University  of  California  Press 


i«lMlty,  CtBf Mia 


19  EMl47tk8lraat,  Ntw  Ivk 


W 


^^Human  and  Vital 

—-qualities  which  insure  success  when 
dealing  with  students,  characterize 

DENSMORE'S 

General  Botany 

A  new  textbook  for  college  classes, 
interesting,  unusually  teachable, 
which  places  emphasis  where  it  should 
be — on  fundamentals. 

Laboratory  and  Field  Exercises,  a 
new  manual  for  use  with  this  botany, 
has  just  been  published. 


GiNN  AND  Company 


70  Fifth  Aw: 


N«w  York 


THE 
BAHAMA  FLORA 

BT 
Nathaniel  Lord  Britton 

Director-in-ailef  of  the  New  York  Botanical  Garden 
AND 

Charles  Frederick  Millspaugh 

Curator  of  Botany  hi  the  Field  Mveenai  of 
Natural  History 

An  octavo  volume  of  695  pages 
Published  by  the  authors 

Copies  may  be  obtained  from 
Mil  G.  K.  Ackerman 

Lorillard  Mansion 
Bronx  Park  New  York  Qty 
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This  new  publication,  Catalogfue  S75t  devotes  twenty-four  pages  to  a  dis- 
cussion in  simple  terms  of  the  general  questions  pertaining  to  hydrogen  ion 
concentrations  and  their  measurement  by  electrometric  methods.  It  explains 
/jy,  the  "hydrogen  ion  Exponent/'  its  relation  to  hydrogen  ion  concentration, 
and  the  method  for  converting  one  to  the  other.  It  shows  how  the  working 
formulas  are  obtained  from  Nernst's  equation,  and  what  precautions  to  observe 
in  applying  them.  There  is  a  section  dealing  with  the  different  methods  by 
which  gas  chain  voltages  may  be  measured  without  polarizing  the  source,  and 
the  advantages  or  limitations  of  each.  A  selected  bibliography  gives  references 
to  many  original  articles  dealing  with  various  chemical  and  biological  problems 
to  which  gas  chain  methods  have  been  applied.  A  price  list  of  individual  in- 
struments and  assembled  outfits  affords  a  wide  choice,  from  which  an  equip- 
ment, suited  to  the  particular  needs  of  the  user,  may  be  selected. 

If,  in  asking  for  your  copy  of  Catalogue  S75,  you  will  tell  us  about  the  kind 
of  work  in  which  you  are  especially  interested,  it  will  enable  us  in  the  future 
to  send  you  those  of  our  publications  which  will  prove  valuable  to  you. 
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to  investigation  of  the  lubricating  properties  of  metals. 
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may  be  subjected  were  the  foundation  of  the  necessity  satisfied  by  the 
Research  Laboratory. 
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Dehydrated  Culture  Media 

ACCURACY  is  the  goal  of  all  work  in  bacteriology,  as  weH  as  in 
chemistry.    It  is  better  served  when  all  bacteriologists  work 
with  uniform  culture  media,  standardized  to  a  high  degree  of 
uniformity,  as  in  the  use  of  "Difco"  Culture  Media,  Dehy- 
drated.   Uniformity  of  culturasl  factors  is  assured,  either  for 
the  same  worker  at  different  times,  or  for  different  workers 
at  the  same  time. 

SPEED  is  greatly  desired  in  bacteriological  procedure  and  no  ad- 
vance in  this  respect  has  been  made  for  many  years  that  com- 
pares with  the  use  of  "Difco"  Culture  Media,  Dehydrated. 
The  saving  in  time,  as  contrasted  with  the  old  methods,  is  easily 
demonstrated,  and  the  difference  is  incredible. 

CONVENIENCE  becomes  a  prime  consideration  when  accuracy 
and  speed  are  at  stake.    The  convenience  of  "  Difco  "  Culture 
Media,  Dehydrated,  can  be  appreciated  only  by  actual  trial. 
Think  of  having  a  dozen  different  formulas  in  convenient 
packages  on  your  shelves,  needing  only  one  weighing  and  the 
addition  of  water  to  obtain  a  medhim  ready  to  sterilize. 

ECONOMY  is  a  consideration  when  quality  has  been  satisfied. 
The  use  of   "Difco"  Culture  Media,  Dehydrated,   assures 
economy,  not  only  thru  the  factors  of  Accuracy,  Speed,  and 
Convenience,  but  by  actual  comparison  of  costs,  based  on 
materials,  labor  and  time. 

More  than  a  dozen  standard  formulae,  all  carried  in  stodc  by 
the  principal  dealers  in  scientific  supplies.    Descriptive  bulle- 
tins upon  request. 

Your  inquiries  are  solicited 
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Announcing 
ElUOn-ACREE  HYDROGEN  ION  APPARATUS 

EQUIPPED  WITH  pn  TYPE  NORTHRUP  PYROVOLTER 


pM   TYPE  NORTHRUP  PYROVOLTER 

Pyrolectric  Instrument  Co.  is  pleased  to  announce  that  after  exhaustive  tests  and 
close  collaboration  with  the  Grahame  Chemical  Co.,  a  small,  rugged,  reliable  potentio- 
meter, operating  on  the  well-known  Pyrovolter  principle,  has  been  developed  for  use 
with  the  EUiott-Acree  apparatus  (described  at  St.  Loms  meeting,  American  Chemi(^ 
Society). 

The  complete  outfit,  or  any  part,  is  now  offered  by  both  Companies.  It  is'of  especial 
value  where  simplicity  and  convenience  are  appreciated  in  determining  hydrogen  ion 
concentrations.  The  apparatus  is  less  expensive,  smaller,  simpler,  and  more  readily 
portable  than  any  other  at  present  available. 

The  potentiometer  (Pyrovolter)  is  of  the  double  pivot,  permanent  magnet  type,  of- 
fering indications  by  deflections.  No  standard  cell  is  required.  There  are  three  tap- 
ping kejrs  to  prevent  polarization  of  electrodes.  The  scale  is  calibrated  in  two  ranges, 
0-200  millivolts  and  0-500  millivolts,  corresponding  to  /h  values  2  to  9  and  -  1.5  to  15. 
The  accuracy  is  g^uaranteed  to  be  within  0.2%  of  full  scale  at  any  scale  division.  This 
accuracy  for  both  scales  assures  precise  measurements  over  the  entire  ranges  found  in 
practice. 

A»k  am  for  Bulletin  BS-14,  describing  the  eomplete  tLpparattia 


pyrolectric 
Instrument  co. 

636-640  EAST  STATE  STREET 
TRENTON,    N.  J. 


GRAHAME 
CHEMICAL  CO. 

100    ROCKINGHAM    STREET 
ROCHESTER,    N.  Y. 
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HYDROGEN   ELECTRODES 
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IN  OUR  STOCK  FOR  IMMEDIATE  SHIPMENT 
OP  SERVICE 
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BmUey  Hydro* 
sem  Bleetrode. 


No.  426S8.     MeCleadoa  HyArosea 
Blootrode. 
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No.  49629.     Baakcr  Hy- 


49668. 


Hydroffea  Bleotrode  VeMnel*  Clark«  without  metallic  electrode.  See  Journal  of 
Biological  Ohemiairy,  tS:  475,  1915 9.70 

Hydroffoa  EUeetrode*  Bailey,  complete  with  sold  electrode  and  platinum  wire  con- 
nection.   See  Journal  of  the  American  Chemical  Society,  41:  4S«  1926 E.56 

Hydroffoa  Bleetrode»  MeCleadoBy  complete  with  gt>ld  electrode  and  platinum  wire 
connection.     See  Journal  of  Biological  Ohemistrp,  25:  W9,  BIS 19410 

Hydrosea  Bleetrode  VoMnel*  improved  Oetwald,  without  platinum  electrode....  4.60 

HydroiTOB  Bleetrode,  Hlldebraad,  with  S-shaped  platinum  electrode,  but  without 
metallic  adapter  shown  in  illustration.  See  Journal  of  American  Chemical  Society, 
85:  8*7,  191S 9.78 

Hydroffea  Bleetrode,  Baaker,  complete  with  platinum  electrode,  stopcock  and 
rubber  stoppers.     See  Journal  of  Bidogioal  Chemistry,  |I;  11,  1920 4.60 
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THE  INTERNAL  CONSTITUTION  OF 
THE  STARSi 

Last  year  at  Boumemoutli  we  listened  to  a 
proposal  from  the  president  of  the  association 
to  bore  a  hole  in  the  crust  of  the  earth  and 
discover  the  conditions  deep  down  below  the 
surface.  This  proposal  may  remind  us  that 
the  moaft  secret  places  of  nature  are,  i)erhaps, 
not  10  to  the  n-th  miles  above  our  heads,  but 
10  miles  below  our  feet.  Li  the  last  five  years 
the  outward  march  of  astronomical  discovery 
has  been  rapid,  and  the  most  remote  worlds 
are  now  scarcely  safe  from  its  inquisition.  By 
the  work  of  H.  Shapley  the  globular  clusters, 
which  are  found  to  be  at  distances  scarcely 
dreamed  of  hitherto,  have  been  explored,  and 
our  knowledge  of  them  is  in  some  respects 
more  complete  than  that  of  the  local  aggrega- 
tion of  stars  which  includes  the  sun.  Distance 
lends  not  enchantment  but  precision  to  the 
view.  Moreover,  theoretical  researches  of  Ein- 
stein and  Weyl  make  it  probable  that  the  space 
which  remains  beyond  is  not  illimitable;  not 
merely  the  material  universe,  but  space  itself, 
is  perhaps  finite;  and  the  explorer  must  one 
day  stay  his  conquering  march  for  lack  of 
fresh  realms  to  invade.  But  to-day  let  us  turn 
our  thoughts  inwards  to  that  other  region  of 
mystery — a  region  cut  off  by  more  substantial 
barriers,  for,  contrary  to  many  anticipations, 
even  the  discovery  of  the  fourth  dimension  has 
not  enabled  us  to  get  at  the  inside  of  a  body. 
Science  has  material  and  non-material  appli- 
ances to  bore  into  the  interior,  and  I  have 
chosen  to  devote  this  address  to  what  may  be 
described  as  analytical  boring  devices — ahsit 
omen! 

The  analytical  appliance  is  delicate  at  pres- 
ent, and,  I  fear,  would  make  little  headway 
against  the  solid  crust  of  the  earth.    L[i8tead 

1  Address  before  the  Mathematical  and  Physical 
Science  Section  of  the  British  Association  for  the 
Advancement  of  Science. 
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of  letting  it  blunt  itself  against  the  rocks,  let 
us  look  round  for  something  easier  to  pene- 
trate. The  sun?  Well,  perhaps.  Many  have 
struggled  to  penetrate  the  mystery  of  the  in- 
terior of  the  sun ;  but  the  difficulties  are  great, 
for  its  substance  is  denser  than  water.  It  may 
not  be  quite  so  bad  as  Biron  makes  out  in 
"  Love's  Labour's  Lost  *' : 

The  heaven 's  glorious  sun ; 
That  will  not  be  deep-searched  with  saucy  looks; 
Small  have  continual  plodders  ever  won 
Save  base  authority  from  others'  books. 

But  it  is  far  better  if  we  can  deal  with  matter 
in  that  state  known  as  a  perfect  gas,  which 
charms  away  difficulties  as  by  magic.  Where 
shall  it  be  found? 

A  few  years  ago  we  should  have  been  puzzled 
to  say  where,  except  peihaps  in  certain  nebul»; 
but  now  it  is  known  that  abundant  material  of 
this  kind  awaits  investigation.  Stars  in  a 
truly  gaseous  state  exist  in  great  numbers,  al- 
though at  first  sight  they  are  scarcely  to  be 
discriminated  from  dense  stars  like  our  sun. 
Not  only  so,  but  the  gaseous  stars  are  the  most 
powerful  light-givers,  so  that  they  force  them- 
selves on  our  attention.  Many  of  the  familiar 
stars  are  of  this  kind — ^Aldebaran,  Oanopus, 
Arcturus,  Antares;  and  it  would  be  safe  to  say 
that  three  quarters  of  the  naked-eye  stars  are 
in  this  diffuse  state.  This  remarkable  condi- 
tion has  been  made  known  through  the  re- 
searches of  H.  N.  Eussell  and  E.  Hertzsprung; 
the  way  in  which  their  conclusions,  which 
ran  counter  to  the  prevailing  thought  of  the 
time,  have  been  substantiated  on  all  sides  by 
overwhelming  evidence,  is  the  outstanding 
feature  of  recent  progress  in  stellar  astronomy. 
,  The  diffuse  gaseous  stars  are  called  giants, 
and  the  dense  stars  are  called  dwarfs.  Dur- 
ing the  life  of  a  star  there  is  presumably  a 
gradual  increase  of  density  through  contrac- 
tion, so  that  these  terms  distinguish  the  earlier 
and  later  stages  of  stellar  history.  It  appears 
that  a  star  begins  its  effective  life  as  a  giant  of 
comparatively  low  temperature — a  red  or  M- 
type  star.  As  this  diffuse  mass  of  gas  con- 
tracts its  temperature  must  rise,  a  conclusion 
long  ago  pointed  out  by  Homer  Lane.     The 


rise  continues  until  the  cftar  becomes  too  dense, 
and  ceases  to  behave  as  a  i>erfect  gas.  A  max- 
imum temi>erature  is  attained,  depending  on 
the  mass,  after  which  the  star,  which  has  now 
become  a  dwarf,  cools  and  further  contracts. 
Thus  each  temperature-level  is  passed  through 
twice,  once  in  an  ascending  and  once  in  a  de- 
scending stage — once  as  a  giant,  once  as  a 
dwarf.  Temperature  plays  so  predominant  a 
part  in  the  usual  spectral  classification  that 
the  ascending  and  descending  stars  were  not 
originally  discriminated,  and  the  customary 
classification  led  to  some  perplexities.  The 
separation  of  the  two  series  was  discovered 
through  their  great  difference  in  luminosity, 
particularly  rtriking  in  the  case  of  the  red  and 
yellow  stars,  where  the  two  stages  fall  widely 
apart  in  the  star's  history.  The  bloated  giant 
has  a  far  larger  surface  than  the  oompaet 
dwarf,  and  gives  correspondingly  greater  li^t. 
The  distinction  was  also  revealed  by  direct  de- 
terminations of  stellar  densities,  which  are 
possible  in  the  case  of  eclipsing  variables  like 
AlgoL  Finally,  Adams  and  Kohlschiitter  have 
set  the  seal  on  this  discussion  by  showing  that 
there  are  actual  spectral  differences  between 
the  ascending  and  descending  stars  at  tiie  same 
temperature-level,  which  are  conspicuous 
enough — ^when  they  are  looked  for. 

Perhaps  we  should  not  too  hastily  assume 
that  the  direction  of  evolution  is  necessarily  in 
the  order  of  increasing  density,  in  view  of  our 
ignorance  of  the  origin  of  a  star's  heat,  to 
which  I  must  allude  later.  But,  at  any  rate^  it 
is  a  great  advance  to  have  disentangled  what 
is  the  true  order  of  continuous  increase  of 
density,  which  was  hidden  by  superficial  r^ 
semblances. 

The  giant  stars,  representing  the  first  half  of 
a  star's  life,  are  taken  as  material  for  our  first 
boring  experiment.  Probably,  measured  in 
time,  this  stage  corresponds  to  much  less  than 
half  the  life,  for  here  it  is  the  ascent  which  is 
easy  and  the  way  down  is  long  and  slow.  Let 
us  try  to  picture  the  conditions  inside  a  giant 
star.  We  need  not  dwell  on  the  vast  dimen- 
sions— a  mass  like  that  of  the  suji,  but  swollen 
to  much  greater  volume  on  account  of  the  low 
density,  often  below  that  of  our  own  atmos- 
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phere.  It  is  the  star  as  a  storehouse  of  heat 
which  especially  engages  our  attention.  In  the 
^ot  bodies  familiar  to  us  the  heat  consists  in 
the  energy  of  motion  of  the  ultimate  particles, 
£ying  at  great  speeds  hither  and  thither.  So 
too  in  the  stars  a  great  store  of  heat  exists  in 
this  form;  but  a  new  feature  arises.  A  large 
proportion,  sometimes  more  than  half  the  total 
heat,  consists  of  imprisoned  radiant  energy — 
ether-waves  travelling  in  all  directions  trying 
to  break  lihrough  the  material  which  encages 
them.  The  star  is  like  a  sieve,  which  can  only 
^retain  them  temporarily;  they  are  turned 
aside,  scattered,  absorbed  for  a  moment^  and 
|flung  out  again  in  a  new  direction.  An  ele- 
znent  of  energy  may  thread  the  maze  for  hun- 
dreds of  years  before  it  attains  the  freedom  of 
outer  space.  Nevertheless  the  sieve  leaks,  and 
a  steady  stream  permeates  outwards,  supplying 
the  light  and  heat  which  the  star  radiates  all 
^und. 

That  some  ethereal  heat*  as  well  as  material 
^eat  exists  in  any  hot  body  would  naturally 
be  admitted;  but  the  point  on  which  we  have 
bere  to  lay  stress  is  that  in  the  stars,  pai^cu- 
larly  in  lihe  giant  stars,  the  ethereal  portion 
arises  to  an  importance  which  quite  transcends 
pur  ordinary  experience,  so  that  we  are  con- 
fronted with  a  new  type  of  probleuL  In  a  red- 
hot  mass  of  iron  the  ethereal  energy  consti- 
tutes less  than  a  billionth  part  of  the  whole; 
but  in  the  tussle  between  matter  and  ether  the 
ether  gains  a  larger  and  larger  proportion  of 
l3ie  energy  as  the  temperature  rises.  This 
change  in  pToiK>rtion  is  rapid,  the  ethereal 
energy  increasing  rigorously  as  the  fourth 
power  of  the  temperature^  and  the  material 
energy  roughly  as  the  first  power.  But  even 
lat  the  temperature  of  some  millions  of  de- 
grees attained  inside  the  stars  there  would  still 
remain  a  great  disproportion ;  and  it  is  the  low 
(density  of  material,  and  accordingly  reduced 
material  energy  per  unit  volume  in  the  giant 
stars,  which  wipes  out  the  last  few  powers  of 
10.  In  all  the  giant  stars  known  to  us,  widely 
pLB  they  differ  from  one  another,  the  conditions 
are  just  reached  at  which  these  two  varieties  of 
heat-energy  have  attained  a  rough  equality; 
at  any  rate  one  can  not  be  neglected  compared 


with  the  other.  Theoretically  liiere  could  be 
conditions  in  which  the  disproportion  was  re- 
yersed  and  the  ethereal  far  out-weighed  the 
material  energy;  but  we  do  not  find  them  in 
the  stars.  It  is  as  though  the  stars  had  been 
pleasured  out — that  their  sizes  had  been  de- 
termined— ^with  a  view  to  this  balance  of 
power;  and  one  can  not  refrain  from  at- 
tributing to  this  condition  a  deep  significance 
in  the  evolution  of  the  cosmos  into  separate 
stars. 

'  Study  of  the  radiation  and  internal  condi- 
tions of  a  star  brings  forward  very  pressingly 
a  problem  often  debated  in  this  section:  What 
is  the  source  of  ihe  heat  which  the  sun  and 
stars  are  continually  squandering?  The  an- 
swer given  is  almost  unanimous — that  it  is 
obtained  from  the  gravitational  energy  con- 
verted as  the  star  steadily  contracts.  But  al- 
most as  unanimously  this  answer  is  ignored  in 
its  practical  consequences.  Lord  Kelvin 
showed  that  this  hypothesis,  due  to  Helmholtz, 
necessarily  dates  the  birth  of  the  sun  about 
20,000,000  years  ago;  and  he  made  strenuous 
efforts  to  induce  geologists  and  biologists  to 
accommodate  their  demands  to  this  time- 
scale.  I  do  not  think  they  proved  altogether 
tractable.  But  it  is  among  his  own  colleagues, 
physicists  and  astronomers,  that  tiie  most  out- 
rageous violations  of  this  limit  have  prevailed. 
I  need  only  refer  to  Sir  George  Darwin^s 
theory  of  the  earth-moon  system,  to  the  present 
Lord  Kayleigh's  determination  of  the  age  of 
terrestrial  rocks  from  occluded  helium,  and  to 
all  modem  discussions  of  the  statistical  equi- 
librium of  the  stellar  system.  No  one  seems 
to  have  any  hesitation,  if  it  suits  him,  in 
carrying  back  the  history  of  the  earth  long  be- 
fore the  supposed  date  of  formation  of  the 
solar  system;  and  in  some  cases  at  least  this 
appears  to  be  justified  by  experimental  evi- 
dence which  it  is  difficult  to  dispute.  Lord 
^Kelvin's  date  of  the  creation  of  the  sun  is 
treated  with  no  more  respect  than  Archbishop 
Ussher's. 

The  serious  consequences  of  this  contraction 
hyi>othesis  are  particularly  prominent  in  the 
case  of  eriant  stars,  for  the  giants  are  prodigal 


Digitized  by 


Google 


236 


SCIENCE 


[N.  S.  Vol.  UI.  Na  1341 


with  their  heat  and  radiate  at  least  a  hundred 
times  as  fast  as  the  srun.  The  supply  of  energy 
which  suffices  to  maintain  the  sun  for  10,000,- 

000  years  would  be  squandered  by  a  giant  star 
in  less  than  100,000  years.  The  whole  evolu- 
tion in  the  giant  stage  would  have  to  be  very 
rapid.  In  18,000  years  at  the  most  a  typical 
star  must  pass  from  the  initial  M  stage  to 
type  G.  In  80,000  years  it  has  reached  type 
A,  near  the  top  of  the  scale,  and  is  about  to 
start  on  the  downward  path.  Even  these  fig- 
ures are  probably  very  much  overestimated. 
Host  of  the  naked-eye  stars  are  still  in  the 
giant  stage.  Dare  we  believe  that  they  were 
all  formed  within  the  last  80,000  years*  The 
telescope  reveals  to  us  objects  not  only  remote 
in  distance  but  remote  in  time.  We  can  turn 
it  on  a  globular  cluster  and  behold  what  was 
passing  20,000,  60,000,  even  200,000  years  ago 
•—unfortunately  not  all  in  the  same  cluster, 
but  different  clusters  representing  different 
epochs  of  the  past.  As  Shapley  has  pointed 
out,  the  verdict  appears  to  be  "no  change." 
This  is  perhaps  not  conclusive,  because  it  does 
not  follow  that  individual  stars  have  suffered 
no  change  in  the  interval;  but  it  is  difficult  to 
resist  the  impression  that  the  evolution  of  the 
etellar  universe  proceeds  at  a  slow,  majestic 
pace,  with  respect  to  which  these  periods  of 
time  are  insignificant. 

1  There  is  another  line  of  astronomical  evi- 
fdence  which  appears  to  show  more  definitely 
jthat  the  evolution  of  the  stars  proceeds  far 
more  slowly  than  the  contraction  hypotJiesis 
allows;  and  perhaps  it  may  ultimately  enable 
us  to  measure  the  true  rate  of  progress.  There 
are  certain  stars,  known  as  Cepheid  variables, 
which  undergo  a  regular  fluctuation  of  light 
of  a  characteristic  kind,  generally  with  a 
period  of  a  few  days.  This  light  change  is  not 
due  to  eclipse.  Moreover,  the  color  quality  of 
the  light  changes  between  maximum  and  mini- 
mum, evidently  pointing  to  a  periodic  change 
in  the  physical  condition  of  the  star.  Al- 
fthough  these  objects  were  formerly  thought  to 
be  double  stars,  it  now  seems  dear  that  this 
was  a  misinterpretation  of  the  spectroscopic 
evidence.  There  is  in  fact  no  room  for  the  hy- 
pothetical companion  star;  the  orbit  is  so  small 


ithat  we  should  have  to  place  it  inside  the  prin- 
cipal star.  Everything  points  to  the  period  of 
•the  light  pulsation  being  something  intrinsic 
tin  the  star;  and  the  hypothesis  advocated  by 
tShapley,  that  it  represents  a  mechanical  pul- 
iation of  the  star,  seems  to  be  the  most  plausr 
able.  I  have  already  mentioned  that  the  ob- 
served period  does  in  fact  agree  with  the  cal- 
iculated  period  of  mechanical  pulsation,  so  that 
(the  pulsation  explanation  survives  one  fairly 
stringent  test.  But  whatever  the  cause  of  the 
ivariability,  whether  pulsation  or  rotation,  pro- 
jvided  only  that  it  is  intrinsic  in  the  star,  and 
luot  forced  from  outside,  the  density  must  be 
the  leading  factor  in  determining  the  period. 
f£  the  star  is  contracting  so  that  its  d^isity 
^changes  appreciably,  the  period  can  not  re- 
(main  constant.  Now,  on  the  contraction  hy- 
pothesis the  change  of  density  must  amount  to 
lat  least  1  per  cent  in  40  years*  (I  give  the 
;figurea  for  S  Cephei,  the  best-known  variable  of 
[this  class.)  The  *  corresponding  change  of 
period  should  be  very  easily  detectable.  For 
iS  Cephei  the  period  ought  to  decrease  40  seo- 
pnds  annually. 

Now  B  Cephei  has  been  under  careful  obser- 
vation since  1785,  and  it  is  known  that  the 
change  of  period,  if  any,  must  be  very  small. 
S.  Chandler  found  a  decrease  of  i>eriod  of  Mo 
second  per  annum,  and  in  a  recent  investiga- 
tion E.  Hertzsprung  has  found  a  decrease  of 
^0  second  per  annunL  The  evidence  that 
there  is  any  decrease  at  all  rests  almost  en- 
tireLy  on  the  earliest  observations  made  be- 
fore 1800,  so  that  it  is  not  Y&ry  certain;  but 
in  any  case  the  evolution  is  proceeding  at  not 
more  than  Vmo  of  the  rate  required  by  the 
contraction  hypothesis.  There  must  at  this 
stage  of  the  evolution  of  the  star  be  some 
other  source  of  energy  which  prolongs  the  life 
of  the  star  400-fold.  The  time-scale  so  en- 
larged would  suffice  for  practically  all  reason- 
able demands. 

I  hope  the  dilemma  is  plain.  ]E)ither  we 
must  admit  that  whilst  the  density  changes  1 
per  cent,  a  certain  period  intrinsic  in  the  star 
can  change  no  more  than  Hoo  of  1  per  cent^ 
or  we  must  give  up  the  contraction  hy- 
pothesis. 
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If  the  contraction  theory  were  proposed  to- 
day as  a  novel  hypothesis  I  do  not  think  it 
would  stand  the  smallest  chance  of  accept- 
ance. From  all  sides — biology,  geology,  phys- 
ic8>  astronomy — ^it  wonld  be  objected  that  the 
suggested  source  of  energy  was  hopelessly  in- 
adequate to  provide  the  heat  8i>ent  during  the 
necessary  time  of  evolution;  and,  so  far  as 
it  is  i>088ible  to  interpret  observational  evi- 
dence confidently,  the  theory  would  be  held  to 
be  definitely  negative.  Only  the  inertia  of 
tradition  keeps  the  contraction  hypothesis 
alive — or  rather,  not  alive,  but  an  unburied 
oorpse.  But  if  we  decide  to  inter  the  corpse, 
let  us  frankly  recognize  the  position  in  which 
we  are  left.  A  star  is  drawing  on  some  vast 
reservoir  of  enei^y  by  means  unknown  to  us. 
This  reservoir  can  scarcely  be  other  than  the 
sub-atomic  energy  which,  it  is  known,  exists 
abundantly  in  all  matter;  we  sometimes  dream 
that  man  will  one  day  learn  how  to  release 
it  and  use  is  for  his  service.  The  store  is 
well-nigh  inexhaustible,  if  only  it  could  be 
tapped.  There  is  sufficient  in  the  sun  to 
maintain  its  output  of  heat  for  15  billion 
years. 

Certain  physical  investigations  in  the  past 
year,  which  I  hope  we  may  hear  about  at  this 
meeting,  make  it  probable  to  my  mind  that 
some  portion  of  this  sub-atomic  energy  is 
actually  being  set  free  in  the  stars.  F.  W. 
Aston^s  experiments  seem  to  leave  no  room 
for  doubt  that  all  the  elements  are  constituted 
out  of  hydrogen  atoms  bound  together  with 
negative  electrons.  The  nucleus  of  the  helium 
atom,  for  example,  consists  of  4  hydrogen 
atoms  bound  with  2  electrons.  But  Aston 
has  further  shown  conclusively  that  the  mass 
of  the  helium  atom  is  less  than  the  sum  of 
the  masses  of  the  4  hydrogen  atoms  which 
enter  into  it;  and  in  this  at  any  rate  the 
chemists  agree  with  him.  There  is  a  loss  of 
mass  in  the  synthesis  amounting  to  about  1 
pcu^  in  120,  the  atomic  weight  of  hydrogen 
being  1.008  and  that  of  helium  just  4.  I  will 
not  dwell  on  his  beautiful  proof  of  this,  as 
you  will  no  doubt  be  able  to  hear  it  from  him- 
self. Now  mass  can  not  be  annihilated,  and 
the  deficit  can  only  represent  the  mass  of  the 


electrical  energy  set  free  in  the  transmuta- 
tion. We  can  therefore  at  once  calculate  the 
quantity  of  energy  liberated  when  helium  is 
made  out  of  hydrogen.  If  6  per  cent,  of  a 
star's  mass  consists  initially  of  hydrogen 
atoms,  which  are  gradually  being  combined 
to  form  more  complex  elements,  the  total  heat 
liberated  will  more  than  suffice  for  oiu'  de- 
mands, and  we  need  look  no  further  for  the 
source  of  a  star's  energy. 

But  is  it  possible  to  admit  that  such  a 
transmutation  is  occurring?  It  is  difficult  to 
assert,  but  perhaps  more  difficult  to  deny, 
that  this  is  going  on.  Sir  Ernest  Rutherford 
has  recently  been  breaking  down  the  atoms 
of  oxygen  and  nitrogen,  driving  out  an  isotope 
of  helium  from  them;  and  what  is  possible  in 
the  Cavendish  laboratory  may  not  be  too  diffi- 
cult in  the  sun.  I  think  that  the  suspicion 
has  been  generally  entertained  that  the  stars 
are  the  crucibles  in  which  the  lighter  atoms 
which  abound  in  the  nebulsB  are  compounded 
into  more  complex  elements.  In  the  stars 
matter  has  its  preliminary  brewing  to  prepare 
the  greater  variety  of  elements  which  are 
needed  for  a  world  of  life.  The  radio-active 
elements  must  Ibave  been  formed  at  no  very 
distant  date;  and  their  synthesis,  unlike  the 
generation  of  helium  from  hydrogen,  is  endo- 
thermic.  If  combinations  requiring  the  ad- 
dition of  energy  can  occur  in  the  stars,  com- 
binations which  liberate  energy  ought  not  to 
be  impossible. 

We  need  not  bind  ourselves  to  the  forma- 
tion of  helium  from  hydrogen  as  the  sole 
reaction  which  supplies  the  energy,  although 
i^  would  seem  that  the  further  stages  in 
building  up  the  elements  involve  much  less 
liberation,  and  sometimes  even  absorption,  of 
energy.  It  is  a  question  of  accurate  measure- 
ment of  the  deviations  of  atomic  weights  from 
integers,  and  up  to  the  present  hydrogen  is 
the  only  element  for  which  Mr.  Aston  has 
been  able  to  detect  the  deviation.  No  doubt 
we  shall  learn  more  about  the  possibilities  in 
due  time.  The  position  may  be  summarized 
in  these  terms:  the  atoms  of  all  elements  are 
built  of  hydrogen  atoms  boimd  together,  and 
presumably  have  at  one  time  been  formed 


Digitized  by 


Google 


238 


SCIENCE 


[N.  8.  Vol.  Ln.  Na  1341 


from  hydrogen;  the  interior  of  a  star  seems 
as  likely  a  place  as  any  for  the  evolution  to 
have  occurred;  whenever  it  did  occur  a  great 
amoimt  of  energy  must  have  been  set  free;  in 
a  star  a  vast  quantity  of  energy  is  being  set 
free  which  is  hitherto  unaccounted  for.  You 
may  draw  a  conclusion  if  you  like. 

If,  indeed,  the  sub-atomic  energy  in  the 
stars  is  being  freely  used  to  maintain  their 
great  furnaces,  it  seems  to  bring  a  little 
nearer  to  fulfilment  our  dream  of  controlling 
this  latent  power  for  the  well-being  of  the 
human  race — or  for  its  suicide. 

So  far  as  the  immediate  needs  of  astron- 
omy are  concerned,  it  is  not  of  any  great 
consequence  whether  in  this  suggestion  we 
have  actually  laid  a  finger  on  the  true  source 
of  the  heat  It  is  sufficient  if  the  discussion 
opens  our  eyes  to  the  wider  possibilities.  We 
can  get  rid  of  the  obsession  that  there  is  no 
other  conceivable  supply  besides  contraction, 
but  we  need  not  again  cramp  ourselves  by 
adopting  prematurely  what  is  perhaps  a  still 
wilder  guess.  Bather  we  should  admit  that 
the  source  is  not  certainly  known,  and  seek 
for  any  possible  astronomical  evidence  which 
may  help  to  define  its  necessary  character. 
One  piece  of  evidence  of  this  kind  may  be 
worth  mentioning.  It  seems  clear  that  it 
must  be  the  high  temperature  inside  the  stars 
which  determines  the  liberation  of  energy,  as 
H.  N.  Eussell  has  pointed  out  If  so  the 
supply  may  come  mainly  from  the  hottest 
region  at  the  center.  I  have  already  stated 
that  the  general  uniformity  of  the  opacity  of 
the  stars  is  much  more  easily  intelligible  if 
it  depends  on  scattering  rather  than  on  true 
absorption;  but  it  did  not  seem  possible  to 
reconcile  the  deduced  stellar  opacity  with  the 
theoretical  scattering  coefficient  Within  rea- 
sonable limits  it  makes  no  great  difference  in 
our  calculations  at  what  parts  of  the  star  the 
heat  energy  is  supplied,  and  it  was  assumed 
that  it  comes  more  or  less  evenly  from  all 
parts,  as  would  be  the  case  on  the  contraction 
theory.  The  possibility  was  scarcely  contem- 
plated that  the  energy  is  supplied  entirely  in 
a  restricted  region  roimd  the  center.  Now, 
the  more  concentrated  the  supply,  the  lower 


is  the  opacity  requisite  to  account  for  the 
observed  radiation.  I  have  not  made  any  de- 
tailed calculations^  but  it  seems  possible  that 
for  a  sufficiently  concentrated  source  the  de- 
duced and  the  theoretical  coefficients  could  be 
made  to  agree,  and  there  does  not  seem  to  be 
any  other  way  of  accomplishing  this.  Con- 
versely, we  might  perhaps  argue  that  the  pres- 
ent discrepancy  of  the  coefficients  shows  that 
the  energy  supply  is  not  spread  out  in  the 
way  required  by  the  contraction  hypothesis, 
but  belongs  to  some  new  source  only  avail- 
able at  the  hottest,  central  part  of  the  star. 

I  should  not  be  siurprised  if  it  is  whispered 
that  this  address  has  at  times  verged  on  bein^ 
a  little  bit  speculative;  perhaps  some  out- 
spoken friend  may  blimtly  say  that  it  has 
been  highly  speculative  from  beginning  to 
end.  I  wonder  what  is  the  touchstone  by 
which  we  may  test  the  legitimate  develop- 
ment of  scientific  theory  and  reject  the  idly 
speculative.  We  all  know  of  theories  which 
the  scientific  mind  instinctively  rejects  as 
fruitless  guesses;  but  it  is  difficult  to  specify 
their  exact  defect  or  to  supply  a  rule  which 
will  show  us  when  we  ourselves  do  err.  It  is 
often  supposed  that  to  speculate  and  to  make 
hypotheses  are  the  same  thing;  but  more 
often  they  are  opposed.  It  is  when  we  let 
our  thoughts  stray  outside  venerable,  but 
sometimes  insecure,  hypotheses  that  we  are 
said  to  speculate.  Hypothesis  limits  specula- 
tion. Moreover,  distrust  of  speculation  often 
serves  as  a  cover  for  loose  thinking;  wild 
ideas  take  anchorage  in  our  minds  and  in- 
fluence OTU*  outlook;  whilst  it  is  considered 
too  speculative  to  subject  them  to  the  scien- 
tific scrutiny  which  would  exercise  them. 

If  we  are  not  content  with  the  dull  accumu- 
lation of  experimental  facts,  if  we  make  any 
deductions  or  generalizations,  if  we  se^  for 
any  theory  to  guide  us,  some  degree  of  specu- 
lation can  not  be  avoided.  Some  will  prefer 
to  take  the  interpretation  which  seems  to  be 
most  immediately  indicated  and  at  once  adopt 
that  as  an  hypothesis;  oth^s  will  rather  seek 
to  explore  and  classify  the  widest  possibilitiee 
which  are  not  definitely  inconsistent  with  the 
facts.    Either  choice  has  its  dangers;  the  first 
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may  be  too  narrow  a  view  and  lead  progress 
into  a  cul-de-sac;  the  second  may  be  so  broad 
that  it  is  useless  as  a  guide,  and  diverges 
indefinitely  from  experimental  knowledge. 
When  this  last  case  happens,  it  must  be  con- 
cluded that  the  knowledge  is  not  yet  ripe  for 
theoretical  treatment  and  speculation  is  pre- 
mature. The  time  when  speculative  theory 
and  observational  research  may  profitably  go 
hand  in  hand  is  when  the  possibilities,  or  at 
any  rate  the  probabilities,  can  be  narrowed 
down  by  experiment,  and  the  theory  can  in- 
dicate the  tests  by  which  the  remaining  wrong 
paths  may  be  blocked  up  one  by  one. 

The  mathematical  physicist  is  in  a  position 
of  peculiar  difficulty.  He  may  work  out  the 
hehavior  of  an  ideal  model  of  material  with 
specifically  defined  properties,  obeying  mathe- 
matically exact  laws,  and  so  far  his  work  is 
unimpeachable.  It  is  no  more  speculative 
than  the  binomial  theorem.  But  when  he 
claims  a  serious  interest  for  his  toy,  when  he 
suggests  that  his  model  is  like  something 
going  on  in  Nature,  he  inevitably  begins  to 
speculate.  Is  the  actual  body  really  like  the 
ideal  model?  May  not  other  tmknown  condi- 
tions intervene?  He  can  not  be  sure,  but  he 
can  not  suppress  the  comparison;  for  it  is  by 
looking  continually  to  Nature  that  he  is 
guided  in  his  choice  of  a  subject.  A  common 
fault,  to  which  he  must  often  plead  guilty, 
is  to  use  for  the  comparison  data  over  which 
the  more  experienced  observer  shakes  his 
head;  they  are  too  insecure  to  build  exten- 
sively upon.  Yet  even  in  this,  theory  may 
help  observation  by  showing  the  kind  of  data 
which  it  is  especially  important  to  improve. 

I  think  that  the  more  idle  kinds  of  specula- 
tion will  be  avoided  if  the  investigation  is 
conducted  from  the  right  point  of  view. 
"When  the  properties  of  an  ideal  model  have 
been  worked  out  by  rigorous  mathematics,  all 
the  underlying  assumptions  being  clearly 
understood,  then  it  becomes  possible  to  say 
that  such  properties  and  laws  lead  precisely 
to  such  and  such  effects.  If  any  other  dis- 
regarded factors  are  present,  they  should  now 
betray  themselves  when  a  comparison  is  made 
with  Nature.    There  is  no  need  for  disai>- 


pointment  at  the  failure  of  the  model  to  give 
I)erfect  agreement  with  observation;  it  has 
served  its  purpose,  for  it  has  distinguished 
what  are  the  features  of  the  actual  phe- 
nomena which  require  new  conditions  for 
their  explanation.  A  general  preliminary 
agreement  with  observation  is  necessary, 
otherwise  the  model  is  hopeless ;  not  that  it  is 
necessarily  wrong  so  far  as  it  goes,  but  it  has 
evidently  put  the  less  essential  properties  fore- 
most. We  have  been  pulling  at  the  wrong  end 
of  the  tangle,  which  has  to  be  unravelled  by 
a  different  approach.  But  after  a  general 
agreenlent  with  observation  it  established, 
and  the  tangle  begins  to  loosen,  we  should 
always  make  ready  for  the  next  knot.  1  sui>- 
pose  that  the  applied  mathematician  whose 
theory  has  just  passed  one  still  more  stringent 
test  by  observation  ought  not  to  feel  satis- 
faction, but  rather  disappointment — ^''Foiled 
again  I  This  time  I  had  hoped  to  find  a  dis- 
cordance which  would  throw  light  on  the 
points  where  my  model  could  be  improved." 
Perhaps  that  is  a  coimsel  of  perfection ;  I  own 
that  I  have  never  felt  very  keenly  a  disap- 
pointment of  this  kind. 

Our  model  of  NatTu*e  should  not  be  like  a 
building — a  handsome  structure  for  the  popu- 
lace to  admire,  until  in  the  course  of  time 
some  one  takes  away  a  comer  stone  and  the 
edifice  comes  toppling  down.  It  should  be 
like  an  engine  with  movable  parts.  We  need 
not  fix  the  position  of  any  one  lever;  that  is 
to  be  adjusted  from  time  to  time  as  the  latest 
observations  indicate.  The  aim  of  the 
theorist  is  to  know  the  train  of  wheels  which 
the  lever  sets  in  motion — ^that  binding  of  the 
parts  which  is  the  soul  of  the  engine. 

In  ancient  days  two  aviators  procured 
to  themselves  wings.  Deedalus  flew  safely 
through  the  middle  air  across  the  sea,  and 
was  duly  honored  on  his  landing.  Young 
Icarus  soared  upwards  towards  the  sim  till  the 
wax  melted  which  bound  hs  wings,  and  his 
flight  ended  in  fiasco.  In  weighing  their 
achievements  perhaps  there  is  something  to 
be  said  for  Icarus.  The  classic  authorities 
tell  us  that  he  was  only  "  doing  a  stimt,"  but 
I  prefer  to  think  of  him  as  the  man  who 


Digitized  by 


Google 


240 


SCIENCE 


[N.  S.  Vol.  LIL  Na  1841 


certainly  brouglit  to  light  a  constructional 
defect  in  the  flying  machines  of  his  day.  So 
too  in  science.  Cautious  Deedalus  will  apply 
his  theories  where  he  feels  most  confident 
they  will  safely  go;  but  by  his  excess  of 
caution  their  hidden  weakness  can  not  be 
brought  to  light.  Icarus  will  strain  his 
theories  to  the  breaking-point  till  the  weak 
joints  gape.  For  a  spectacular  stunt?  Per- 
haps partly;  he  is  often  very  human.  But  if 
he  is  not  yet  destined  to  reach  the  sun  and 
solve  for  all  time  the  riddle  of  its  constitu- 
tion, yet  he  may  hope  to  learn  from  his  jour- 
ney some  hints  to  build  a  better  machine. 

A.  S.  Eddington 


THE   HAWAIIAN   OLONA 

In  Soienob  (K  S.  48:  236-^8,  September  6, 
1918)  was  published  a  paper  by  the  writer,  en- 
titled "  The  Olona,  Hawaii's  Unexcelled  Fiber 
Plant'*  This  was  later  reprinted  by  the  Lit- 
erary  Digest,  and  evidently  aroused  wide^read 
interest  oonceming  this  remarkable  fiber.  The 
writer  received  letters  from  many  parts  of  the 
world,  requesting  further  information.  Since 
his  previous  accoimt  he  has  been  furnished 
with  the  following  statement,  by  Dr.  K  Eus- 
sel,  of  Olaa,  Hawaii,  and  originally  published 
in  the  report  of  the  Hawaii  Agricultural  Ex- 
periment Station  for  1902.  As  this  report  is 
out-of-print  and  unavailable  to  most  students, 
Bussel's  excellent  account  is  presented  here- 
with: 

Some  fifty  years  ago  about  1,000  natives 
were  living  on  the  margin  of  the  virgin  forest 
and  pahoe-hoe  rock  along  the  trail  connecting 
Hilo  town  with  the  crater  of  Kilauea,  island 
of  Hawaii,  in  a  spot  corresponding  to  the  pres- 
ent 22-mile  point  of  the  volcano  road.  Ma- 
king of  "kapa'*  (native  cloth)  out  of  "ma- 
make  "  bark  (Pipturus  alhidus),  of  olona  fiber 
for  fishing  nets  out  of  Touchardia  laHfolia, 
and  capturing  "0-U"  birds  for  the  sake  of 
the  few  precious  yellow  feathers  under  the 
wings,  of  which  luxurious  royal  garments 
were  manufactured — those  were  the  industries 
on  which  they  lived. 
:    For  the  reasons  common  to  all  the  native 


population  of  the  islands,  viz.,  the  introduction 
of  new  germs  of  disease — syphiHs,  leprosy, 
tuberculosis,  smallpox,  etc. — ^this  settlement 
gradually  dwindled  away,  and  in  1862  the  few 
surviving  members  migrated  to  other  locali- 
ties. At  present  only  patches  of  wild  bananas, 
taro,  and  heaps  of  stones  scattered  in  the  forest 
indicate  the  places  of  former  habitation  and 
industry.  I  have  heard,  however,  that  as  late 
as  the  seventies  Elalakaua  still  levied  a  tax  in 
olona  fiber  from  the  natives  of  Puna  and  Olaa 
districts,  which  fiber  he  sold  at  high  prices  to 
Swiss  Alpine  dubs,  who  valued  it  for  its  light 
weight  and  great  strength. 

Touchardia  grows  abundantly  in  Olaa  for- 
ests, presenting  a  kind  of  a  natural  plantation. 
It  very  successfully  holds  its  own  in  competi- 
tion with  ferns  and  other  elements  of  the 
undergrowth  in  the  shade  of  "ohia"  trees 
(Metrosideros  polymorpha).  The  de^  shade^ 
very  porous  soil,  considerable  moisture^  with  a 
yearly  rainfall  of  180  inches  pretty  evenly  dis- 
tributed, are  the  natural  conditions.  By  re- 
moving some  of  the  undergrowth,  scattering 
seed,  and  probably  by  planting  cuttings,  the 
number  of  plants  on  the  same  area  could  be 
greatly  increased  with  but  very  small  expense. 
Since  plants  of  medium  age  (about  18  months 
old)  supply  the  best  fiber,  natives  in  gathering 
used  to  turn  down  the  older  ones  with  the 
foot,  laying  the  whole  plant  on  the  ground  to 
force  new  shoots  and  sprouts. 

I  was  familiar  with  the  plant  and  its  proper- 
ties for  years,  but  did  not  pay  any  further  at- 
tention to  it  as  a  possible  object  of  industry 
for  the  reason  that  to  all  api>earances  tlie 
same  difficulties  in  mechanical  retraction  of 
fiber  will  be  met  as  in  the  case  of  ramie,  for 
which  no  satisfactory  machine  has  been  found. 
Recently  my  interest  in  the  matter  was  again 
aroused  by  Mr.  Jared  O.  Smith,  of  the  Hawaii 
Experiment  Station.  Considering  that  Tou- 
chardia seems  to  be  free  from  resinous  matter, 
upon  his  suggestion  I  decided  to  examine  ihe 
subject  more  in  detaiL  For  this  purpose  an 
old  native,  bom  and  raised  in  the  setUement 
above  mentioned,  was  interviewed.  Together 
with  him  I  proceeded  into  the  forest  along 
twenty-two  miles  side  trail    In  my  presenoe 
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he  picked  the  plants,  stripi>ed  them  of  the 
bark,  and  with  his  own  olden  tools  manufac- 
tured the  sample  of  fiber. 

My  object  was  to  ascertain  what  kind  of 
plants  he  selects,  and  to  see  lihe  primitiye 
method  of  manufacture,  with  the  idea  that  this 
method  might  furnish  some  suggestions  for 
the  construction  of  the  machine.  We  had 
hardly  made  a  dozen  steps  in  the  woods  along 
the  twenty-two-mile  trail  when  a  rich  harvest 
of  Touchardia  was  found.  We  foxmd  both 
male  and  female  plants  that  could  be  distin- 
guished only  by  inflorescence.  Whereas  male 
flowers  are  situated  on  relatively  strong,  re- 
peadedly  forking  cymes,  growing  out  of  the 
base  of  the  leaves,  female  ones  look  like  so 
many  flattened  lumps  of  green  dough  planted 
at  the  base  of  the  top  branches.  Both  plants 
are  taken  indiscriminately.  Careful  discrimi- 
nation is  made,  however,  in  regard  to  the  age 
of  the  plant;  neither  too  young  nor  too  old 
ones  are  taken.  The  bark  of  the  old  ones  is 
somewhat  knotty,  woody,  and  short  jointed, 
and,  as  I  have  mentioned,  such  plant  is  turned 
down  to  the  ground  to  force  it  to  give  new 
shoots.  The  best  stems  are  not  thicker  than 
the  finger,  about  one  year  and  a  half  old,  with 
the  bark  of  a  chocolate-brown  color,  with  dis- 
tanced scars  of  former  leaves,  straight  and 
high  (8  to  10  feet),  devoid  of  leaves  except  on 
the  top.  Such  stems  are  cut  with  the  knife 
near  the  root  and  below  the  crown.  Their  bark 
etrips  easily  as  a  whole  from  bottom  to  the 
top.  The  ribbon  obtained  is  hung  over  the 
neck  of  the  gatherers.  There  is  also  a  plant 
with  the  leaves  very  much  like  those  of 
Touchardia,  the  "hopue**;  but  this  one  gen- 
erally grows  to  a  large-sized  tree,  has  different 
flower,  and  light-grayish  color  of  the  bark. 
Neither  previous  soaking  nor  drying  are  re- 
sorted to  before  the  extraction.  The  bark  is 
used  raw. 

'  The  implements  used  are:  (1)  A  wood  board 
made  of  "naou"  tree,  characterized  by  its 
dark  color,  hardness,  compactness,  evenness, 
and  absence  of  knots.  This  board  is  about  6 
feet  long  by  2  to  8  inches  wide.  It  has  a  very 
liglit  curve  in  both  directions — in  width  and 
len^rth;   is   wider  at  one  end  and   obtusely 


pointed  at  the  other.  (2)  A  plate  of  fish  bone 
of  ''honu"  fish,  about  8  inches  long  by  2^ 
wide,  and  is  also  slightly  curved  in  both  di- 
rections. Its  lower  margin  is  sharpened  xmder 
45^  like  the  edge  of  a  chisel. 

The  process  of  manufacturing  is  as  follows: 
The  ''  naou  "  board  is  fastened  on  the  gr^ound 
with  rocks  at  the  narrow  end  to  prevent  any 
forward  sliding,  the  curved  surface  upi)er- 
most.  The  broader  end  is  a  little  elevated  by 
another  piece  of  rock.  The  board  is  moistened 
with  water.  A  ribbon  of  baric  from  one  plant 
is  taken.  Its  bottom  end  is  first  fastened  by 
treading  on  it  with  the  toe  of  the  right  foot, 
the  top  end  raised  vertically  by  the  left  hand, 
so  as  to  tightly  stretch  the  band.  Holding  the 
fish  plate  by  the  right  hand  in  its  middle,  the 
sharp  end  of  the  bone  is  passed  upward  along 
the  inner  surface  of  the  ribbon,  which  opera- 
tion is  intended  for  flattening  the  curled  ribbon 
and  taking  off  the  slimy  substance  covering 
the  inner  surface.  Then  the  ribbon  is  stretched 
horizontally  upon  the  naou  board,  the  bottom 
end  toward  the  wider  end  of  the  board  and  the 
operator,  and  held  tightly  to  it  by  the  two 
fingers  of  the  left  hand,  the  outer  surface  of 
the  bark  upward,  the  inner  sticking  to  the 
board.  Then  the  fish  plate,  held  in  the  right 
hand  by  the  middle  at  45^,  with  its  sharp  end 
downward  and  forward,  squeezing  the  ribbon 
between  the  tool  and  the  board,  is  repeatedly 
passed  toward  the  pointed  end  of  the  board,  by 
which  motion  the  fiesh  is  scrapped  off,  leaving 
a  ribbon  of  fiber.  From  one  to  two  minutes 
are  required  to  free  the  bark  of  one  plant.  The 
operation  of  scraping  is  easy,  the  fiber  evi- 
dently being  located  on  the  inner  surface.  The 
fiber  thus  obtained  is  dried  in  the  sun. 
'  Besides  manufacturing  fishing  nets,  natives 
used  to  make  of  it  the  best  of  their  fishing 
lines.  I  am  told  -that  whalers  in  former  times 
paid  high  prices  for  olona  for  making  linea 
for  whales.  There  is  an  old  native  in  Hilo  who 
still  uses  the  line  that  was  made  and  used  by 
his  grandfather. 

Vauqhan  MaoCauqhby 

CoLLEOs  or  Hawah, 
Honolulu 
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PRANK  SLATER  DAGGETT 

Under  the  directorship  of  Frank  S.  Daggett, 
the  Museum  of  History^  Science  and  Art  of 
Los  Angeles,  has  come  to  exert  an  important 
influence  in  science  and  education  in  South- 
em  Califomia.  The  collections  representing 
the  history  of  Califomia  and  the  southwest, 
and  especially  the  splendid  representation  of 
the  extinct  life  of  Califomia  secured  from  the 
asphalt  deposits  of  Eancho  La  Brea,  have 
made  the  institution  the  object  of  frequent 
visits  by  large  numbers  of  residents  of  Cali- 
fomia and  by  travellers  from  the  east.  The 
rapid  development  of  the  museum,  the  excd- 
lent  organization  of  its  collections,  and  the 
maintenance  of  a  high  standard  of  efficiency 
throughout  the  institution  were  in  a  very 
large  measure  due  to  the  imtiring  effort  of 
Mr.  Daggett.  Interesting  and  valuable  ex- 
hibits representing  living  birds,  mammals, 
and  molluscs  of  Southern  Califomia  were 
assembled  under  Mr.  Daggetfs  direction,  but 
by  far  the  most  important  collection  was  that 
representing  the  extinct  fauna  secured  in  the 
extraordinary  asphalt  deposits  at  Eancho  La 
Brea  on  the  western  border  of  the  city. 

Bom  at  Norwalk,  Ohio,  in  January  80, 
1855,  Mr.  Daggett  was  for  the  greater  part  of 
his  life  engaged  in  conmiercial  pursuits.  He 
was  a  successful  grain  merchant  at  Duluth, 
Minnesota,  from  1885  to  1894,  and  was  a 
member  of  the  Board  of  Trade  of  Chicago 
from  1904  to  1911.  He  was  always  deeply 
interested  in  natural  history  and  from  his 
early  boyhood  was  engaged  in  the  study  of 
insects  and  birds. 

His  collection  of  Coleoptera  numbered  two 
thousand  species  and  his  bird  collections  con- 
tained over  eight  thousand  specimens.  Al- 
though he  published  little  of  a  technical  na- 
ture his  interest  in  natural  history  subjects 
was  a  continued  inspiration  |o  many  who 
were  professionally  engaged  in  scientific  pur- 
suits, and  his  influence  in  the  advance  of 
natural  history  of  the  Pacific  Coast  has  been 
a  factor  of  much  importanca 

Mr.  Daggett  became  the  director  of  the  Mu- 
seum of  History,  Science  and  Art  in  1911. 
At  the  time  of  his  assuming  the  office^  the 


building  was  finished,  but  contained  no  ex- 
hibits and  no  staff  appointments  had  been 
mada  Among  the  first  tasks  taken  up  was 
the  securing  of  privileges  for  collecting  in  the 
Pleistocene  deposits  at  Rancho  La  Breo. 
The  excavations  were  carried  on  with  the 
most  extreme  care  and  with  all  advice  that 
could  be  obtained  from  those  especially  inter- 
ested in  the  scientific  study  of  the  d^K)sit8. 
With  the  utmost  precautions  the  great  series 
^  of  specimens  unearthed  was  cleaned,  prepared 
for  study,  and  marked  as  to  location  in  the 
beds.  At  no  stage  in  the  handling  of  this 
great  collection  was  anything  omitted  which 
might  have  helped  to  make  the  material  more 
useful  to  the  student  of  future  years.  Along 
with  its  many  other  contributions  to  science 
the  Rancho  La  Brea  collection  of  the  Museum 
of  History,  Science  and  Art  must  always 
remain  as  a  monument  to  the  scientific  inter- 
est and  administrative  skill  of  Mr.  Daggett 
It  was  the  writer's  privilege  to  make  the 
acquaintance  of  Mr.  Daggett  at  the  time  of 
his  first  interest  in  the  deposits  at  Rancho  La 
Brea,  and  to  cooperate  with  him  through  the 
whole  work  of  the  excavation  and  preparation 
of  these  collections.  In  these  years  of  cloee 
cooperation  and  friendship  he  {Proved  himself 
a  man  of  the  highest  ideals  and  finest  purposes 
in  development  of  all  that  is  most  funda- 
mental and  significant  in  the  phases  of  nat- 
ural science  with  which  he  came  in  contact 
Although  Mr.  Daggett's  name  will  not  be 
known  in  future  years  by  length  of  publica- 
tion lists  or  by  species  described,  there  must 
be  given  to  him  a  full  measure  for  very  si^ 
nificant  constructive  work  done  with  much 
interest,  with  keen  insight,  and  with  an 
effectiveness  which  is  rarely  equalled. 

John  0.  Mkrrtam 


JOHN  LOSSEN  PRICER 
JoHx  LossEN  Prioer,^  of  the  Illinois  State 
Normal  University  at  Normal,  Illinois,  died 
suddenly  of  heart  trouble  on  August  19,  1920. 
By  his  death  the  scientific  interests  of  Illinois 
and  other  mid-western  states  have  suffered  a 

1  Bom  January  10,  1871.    A3,  and  A.M.,  Uni- 
versity of  IllinoiB,  1907. 
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very  real  loss.  Professor  Pricer  had  for  years 
maintained  an  intimate  and  influential  rela- 
tionship to  the  problems  involved  in  the  teach- 
ing of  the  natural  sciences  in  the  secondary 
schools.  His  wholesome  and  extensive  per- 
sonal contact  with  science  teachers  and  his 
untiring  labor  in  the  work  of  various  educa- 
tional organizations  had  brought  him  into 
prominence  as  one  of  the  leaders  in  the  pro- 
gram of  reconstruction  of  the  science  curricu- 
lum of  the  secondary  schools  of  the  middle 
west.  Unusual  thoroughness  of  analysis,  fair- 
ness of  judgment,  and  whole-hearted  sincerity 
had  created  for  him  a  place  in  the  esteem  of 
his  coworkers  in  natural  science. 

As  secretary  of  the  Illinois  State  Academy 
of  Science  for  a  period  of  four  years,  his  serv- 
ice to  that  organization  has  been  very  marked. 
In  this  capacity  as  well  as  in  his  other  rela- 
tions he  has  done  much  to  bring  before  the 
public  the  needs  for  more  extensive  education 
in  science  as  a  foundation  for  rational  living 
and  as  an  aid  to  the  advancement  of  public 
health  work. 

The  reception  accorded  his  work  upon  the 
Life  History  of  the  Oarpenter  Ant^  indicates 
his  ability  in  original  investigation.  Teaching 
duties  and  a  sense  of  personal  obligation  to 
devote  his  energies  to  teaching  problems 
marked  for  him  a  course  that  lay  chiefly 
through  the  educational  field  though  he  never 
lost  interest  in  following  the  progress  of  cur- 
rent investigations. 

H.  J.  Van  Cleave 


SCIBNTIPIC  EVENTS 

THE  ERUPTION  OF  KATLA  IN  ICELAND 

The  volcano  of  Eatla,  situated  some  60 
kilometers  southwest  of  Hekla,  was  in  violent 
eruption  in  October,  1918,  after  remaining 
quiescent  since  the  last  previous  eruption  in 
1860.  A  note  by  K.  A.  Lacroiz  in  the 
Comptes  Bendua  of  the  Paris  Academy  of 
Sciences,  abstracted  in  the  Oeographical 
Journal,  gives  some  account  of  the  eruption 
from  data  sent  to  him  from  Iceland.  A  little 
after  noon  on  the  12th  a  slight  earthquake 
shock  was  followed  by  the  uprising  above  the 
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Myrdalsjokull  of  an  enormous  column  of  in- 
candescent ashes  visible  throughout  the  island 
for  200  to  300  kilometers.  At  Reykjavik  a 
thick  fall  of  ash  darkened  the  whole  sky,  and 
a  tidal  wave  was  experienced  on  the  coast 
south  of  the  volcano.  As  is  usual  in  Iceland, 
the  paroxysm  was  accompanied  by  violent 
glacier  outbursts.  The  first  visitor  to  the 
crater  after  the  eruption  was  M.  Pall  Sveins- 
son,  whose  notes  have  been  placed  at  M. 
Lacroix's  disposal.  Katla  lies  in  the  east- 
southeast  of  the  Myrdalsjokull,  one  of  the 
great  ice-masses  of  southern  Iceland,  and  on 
its  southeast  side  extends  the  Myrdalsandur, 
a  great  desert  of  sand  formed  of  the  material 
deposited  during  the  glacial  outbursts.  In 
the  northwest  and  southwest  the  Myrdals- 
jokull is  surmoxmted  by  two  domes  of  ice 
rising  to  heights  of  1,500  to  1,600  meters. 
Between  them  is  a  cup-shaped  depression  at 
the  bottom  of  which  the  crater  of  Katla 
opens.  Even  the  outer  slopes  of  the  ice-dome 
by  which  M.  Sveinsson  ascended  were  covered 
with  ashes  to  a  depth  of  half  a  meter,  and 
those  falling  to  the  crater  with  half  as  much 
again.  The  rift  of  the  crater,  which  meas- 
ured from  500  to  800  by  40  meters,  was  free 
from  ice,  but  water  was  flowing  along  it  No 
fumerolee  nor  products  of  sublimation  were 
seen,  only  a  yellowish-brown  mud,  the  lighter 
portions  of  which  seem  derived  by  alteration 
from  the  darker,  heavier  ash.  The  glacier 
torrents  had  opened  two  deep  ravines  towards 
the  south  and  east,  and  had  done  consider- 
able damage,  carrying  with  them  huge  masses 
of  ice  to  a  distance  of  80  kilometers.  The 
stony  d6bris  had  formed  a  vast  promontory  on 
the  coast  similar  to  that  formed  in  1860. 
Like  the  thirteen  previously  recorded  erup- 
tions, that  of  1918  was  exclusively  explosive, 
with  no  outpouring  of  lava — a  fact  more  re- 
markable from  the  vicinity  of  Katla  to  the 
scene  of  the  great  fissure  eruption  of  1783. 
A  chemical  comparison  of  the  ash  of  1918 
with  the  lava  of  1783  will  be  of  interest,  for 
it  is  possible  that  the  exclusive  explosive 
character  of  the  Katla  eruptions  may  be  due 
to  the  superimposition  of  the  enormous  ice- 
mass  of  the  Myrdalsjokull.     A  preliminary 
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analysis  of  the  ash  shows  it  to  be  rich  in 
titanium,  a  character  common  to  the  few 
examples  yet  analyzed  of  the  basaltic  volcanic 
rocks  of  Iceland,  the  FsBroes,  and  Greenland. 

UTILIZATION  OF  THB  FORESTS  OP  ALASKA 

Colonel  W.  B.  Greeley,  the  new  chief  for- 
ester of  the  United  States,  has  returned  from 
a  month's  inspection  of  the  timber,  water 
I>ower  and  national  resources  of  Alaska.  In  an 
interview  in  the  Seattle  Posi-InieUigencer  he 
is  reported  to  have  said : 

Alaska  has  more  than  100,000,000  cords  of 
pulp  wood.  The  territory  has  sufficient  timber  re- 
soarees  to  produce  1,500,000  tons  of  paper  an- 
nually. The  Alaska  Pulp  and  Paper  Oompany, 
comprising  Oalifomia  interests,  is  now  construct- 
ing the  first  pulp  plant  at  Port  Snettisham,  in 
southeastern  Alaska.  This  mill  will  be  supplied 
with  100,000,000  feet  of  timber  just  purchased 
from  the  Porest  Service  and  is  probably  the  fore- 
runner of  a  large  pulp  and  newspaper  factory  at 
that  point. 

In  addition  to  the  vast  pulp  resources  of  Alaska, 
Puget  Sound  offers  splendid  opportunity  for  at 
least  six  large  pulp  and  paper  mills.  There  are 
frequent  inquiries  of  the  Federal  Porest  Depart- 
ment for  pulp  wood  concessions  in  this  state.  Even 
at  the  present  time  there  is  enough  or  would  be 
enough  wood  of  inferior  quality  cut  in  logging 
camps  to  support  a  large  local  paper  industry  here. 

Establishment  of  such  an  industry  on  Puget 
Sound  would  be  a  great  accomplishment  from  the 
standpoint  of  practical  conservation — ^it  would  af- 
ford a  market  for  inferior  woods  now  being 
wasted  in  logging  camps  already  established.  In 
addition,  there  are  large  areas  of  hemlock  and 
spruce  and  balsam  on  the  Olympic  Peninsula  and 
in  the  Snoqualmie  national  forest  The  entire 
forestry  industry  of  the  United  States  is  moving 
westward,  and  with  it  is  coming  the  paper  in- 
dustry. 

Alaska  contains  100,000,000  cords  of  pulpwood. 
She  has  the  resources  to  produce  1,500,000  tons  of 
paper  yearly.  That  is  nearly  a  third  of  the  paper 
used  in  the  United  States,  an  amount  nearly  equal 
to  what  we  are  now  compelled  to  import  from 
Canada.  With  reasonable  care,  under  the  meth- 
ods followed  bj  the  Forest  Service,  this  output  can 
be  kept  up  from  the  national  forests  of  Alaska 
perpetually.  There  is  a  real  solution  of  the  paper 
shortage. 


A  few  years  ago  we  heard  much  about  the  in- 
ferior diaracter  of  the  forests  in  Alaska.  As  a 
matter  of  fact,  aside  from  enormous  quantities  of 
good  pulpwood  and  serviceable  construction  timber, 
the  territory  probably  contains  the  largest  quantity 
of  dear,  high-grade  spruce  to  be  found  in  the 
United  States. 

Ihiring  the  war  this  spruce  passed  every  test  for 
airplane  construction,  and  it  is  now  being  shipped 
to  the  eastern  states  in  increasing  quantities  for 
car  and  factory  stock  and  high-grade  finish.  One 
of  the  things  we  shall  accomplish  by  bringing  the 
paper  industry  into  Alaska  wiU  be  to  open  up  her 
thousands  of  miles  of  coastal  forests  and  make 
available  a  much  larger  supply  of  special  products 
like  cedar,  clear  spruce  and  long  piling. 

THE  INTERNATIONAL  CHEMICAL 
CONFERENCE 

The  third  session  of  the  International  Chem- 
ical Conference  met  at  Rome,  June  21  to  25, 
with  Professor  Charles  Moureu,  member  of  the 
Institute  of  France,  as  president.  According 
to  the  account  of  the  Joxtmal  of  Industrial  and 
Engineering  Chemistry  the  prog^ram  began 
wiljh  the  meeting  of  the  council  of  the  Interna- 
tional Union  of  Pure  and  Applied  Chemietry, 
composed  of  the  representatives  of  the  five 
nations  which  founded  the  Union.  The  coim- 
cil  considered  the  adhesion  to  the  union  of 
seven  new  countries:  namely,  Canada,  Den- 
mark, Spain,  Ghreeoe,  the  Netherlands,  Portu- 
gal and  Czecho-Slovakia,  which  were  all  ad- 
mitted. The  plan  of  organization  and  adminis- 
tration of  the  International  Union  of  Pure 
and  Applied  Chemistry,  which  was  presented 
by  M.  Gerard,  was  as  follows: 

To  adhere  to  the  union  a  country  must  establish 
a  liaison  between  its  chemical  groups  by  the  for- 
mation of  a  national  council  or  federation.  The 
initiative  of  this  organisation  must  be  taken  by 
a  chemical  society,  the  National  Academy,  the  Na- 
tional Besearch  Council  or  a  similar  national  in- 
stitution, or  by  the  government. 

The  union  is  governed  by  the  council,  composed 
of  delegates  from  each  of  the  supporting  countries, 
whose  executive  power  is  vested  in  a  bureau.  The 
general  assembly  receives  reports  from  the  coun- 
cil, approves  the  accounts  of  the  past  BCBsion, 
adopts  the  budget  for  the  following  session,  and 
considers  the  questions  to  be  included  on  the  pro- 
gram.   Under  the  council  and  an  executive  corn- 
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mittee,  a  permanent  staff  carries  out  the  program 
of  action  as  defined  hj  the  bureau.  This  staff  is 
situated  at  the  headqpiarters  of  the  union^  and  is 
tlie  pivot  of  i^n  the  organixations  connected  there- 
with. The  council  can  also  establish  permanent 
eommitteee  as  they  may  seem  necessary. 

An  ad^ory  committee,  divided  into  sections 
corresponding  to  the  different  scientiflc  and  in- 
dustrial branches,  considers  in  detail  the  questions 
figuring  in  the  program  of  action.  The  associated 
nations  are  represented  in  each  section  by  dele- 
gates, elected  for  three  years.  The  delegates  of 
each  nation  constitute  a  national  committee,  whose 
duties  include  the  study  of  questions  interesting  to 
chemistry  from  scientific,  industrial,  and  economic 
points  of  view. 

A  meeting  of  the  council,  of  the  permanent  com- 
mittees, of  the  advisory  committee,  and  of  the 
General  Assembly  is  held  each  year,  under  the 
title  of  the  "International  Chemical  Conference." 

The  report  presented  by  Professor  Lindet,  for 
the  F4d6ration  Nationale  des  Associations  de 
Chimie  de  Prance,  asking  that  the  International 
Congress  be  joined  to  the  union,  provides  that  the 
International  Conference  shall  every  four  years  be 
converted  into  an  International  Congress  of  Pure 
and  Applied  Chemistry.  Elections  to  the  council, 
to  permanent  committees,  and  to  the  advisory  com- 
mittee shall  take  place  at  this  time. 

The  languages  for  the  congress  are  English, 
French  and  Italian.  Communications  may  be  made 
in  another  language,  provided  autiiors  give  a 
translation  or  an  abstract  in  the  official  languages. 
To  avoid  errors  in  interpretation,  communications, 
votes,  resolutions,  and  official  acts,  if  not  originally 
offered  in  French,  must  be  translated  into  that 
tongue. 

To  encourage  research,  the  council  may,  within 
the  limit  of  funds  granted  each  year  by  the  as- 
sembly, award  prizes  and  medals  to  the  authors  of 
work  considered  worthy  of  such  distinction. 

MISSOURI  EXPERIMENT  STATION  OP  THE 
BUREAU  OP  MINES 

Secrbtart  of  the  Interior  Patxe,  acting  on 
the  recommendations  of  Dr.  F.  G.  Cottrell,  di- 
rector of  the  Bureau  of  liiines,  has  selected 
Rolla,  Mo.,  as  the  place  for  the  latest  mining 
experiment  station  of  the  bureau.  This  sta- 
tion will  look  after  the  mining  interests  of  the 
Mississippi  Valley  and  will  give  consideration 
to  the  various  problems  which  are  met  with  in 
the  production  of  lead  and  zinc. 


After  a  careful  investigation.  The  Missouri 
School  of  Mines  and  Metallurgy  at  Bella,  Mo., 
was  selected  as  an  ideal  place  to  carry  on  much 
of  the  actual  laboratory  and  investigative  work 
of  the  new  station.  However,  it  was  also  de- 
cided that  the  central  offices  of  the  station 
should  be  at  or  near  St  Louis,  Missouri.  Con- 
sequently, the  plan  is  that  the  actual  labora- 
tory and  investigative  work  shall  be  done  in 
cooperation  with  the  Missouri  School  of  Mines 
and  Metallurgy  at  BoUa,  but  that  headquar- 
ters of  the  station  should  be  in  St.  Louis. 

For  a  long  time  the  Bureau  of  liiines  has  de- 
sired to  take  up,  in  cooperation  with  the  min- 
ing and  metallurgical  industry,  those  problems 
met  with  in  the  Mississippi  Valley  where  lead 
and  zinc  deposits  occur.  As  is  well  known,  the 
ores  of  this  district  are  for  the  most  part  sul- 
phide ores  and  are  ordinarily  not  difficult  to 
treat  However,  there  are  also  large  deposits 
of  oxidized  lead  ores  in  certain  districts  of 
Missouri,  and  their  mining  and  metallurgical 
treatment  presents  a  serious  problem.  Con- 
centration by  gravity  metiiods  had  been  tried 
for  years  on  these  ores,  and  there  are  many 
thousands  of  tons  of  high  grade  tailings,  as 
well  as  crude  ore,  awaiting  proper  methods  of 
recovering  metallic  values.  Such  being  the 
case,  the  bureau  will  carry  on  such  research 
and  investigational  woric  in  connection  with 
the  treatment  of  these  ores  as  will  assist  in  the 
development  of  processes  whidi  will  prevent 
their  being  wasted,  due  to  the  lack  of  a  metal- 
lurgical process  which  it  may  be  commercially 
feasible  to  apply  to  them. 


SCIENTIFIC  NOTES  AND  NEWS 
Professor  K.  Roux,  director  of  the  Pasteur 
Institute  at  Paris,  has  been  awarded  by  the 
United  States  government  the  Distinguished 
Service  Medal  for  especially  meritorious  and 
distinguished  service  which  was  of  great  con- 
sequence to  the  American  Expeditionary 
Forces. 

A  PRESENTATION  from  more  than  two  hun- 
dred subscribers  has  been  made  to  Dr.  W.  L. 
H.  Duckworth,  fellow  of  Jesus  College  and 
senior  demonstrator  in  anatomy,  in  the  Uni- 
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▼ersity  of  Cambridge,  on  the  completion  of 
twenty-one  years  of  service  to  the  tmiversity 
as  lecturer  in  physical  anthropology. 

Dr.  Kobl  Bardswell,  medical  adviser  to 
the  London  Insurance  Committee,  has  been 
awarded  the  M^daille  de  la  Eeconnaissance 
Frangaise  for  services  rendered  in  Paris  in 
connection  with  the  treatment  of  the  tuber- 
culotis  French  soldier  and  the  establishment 
of  an  agricultural  training  colony  at  Epinay. 

The  Dr.  Jessie  Macgregor  prize  of  the 
Royal  College  of  Physicians,  Edinburgh,  has 
been  awarded  to  Miss  Lucy  Davis  Cripps  for 
her  work  on  tetryl. 

A  DINNER  was  given  July  26  by  the  presi- 
dent, vice-president  and  governors  of  the 
American  Hospital  in  London  to  Dr.  Charles 
H.  Mayo,  of  Rochester,  Minn. 

H.  L.  Harned  has  been  appointed  consult- 
ing chemist  and  R  L.  Sebastian,  research  in- 
dustrial chemist,  to  the  Pennsylvania  State 
Department  of  Health  Laboratories. 

Dr.  W.  0.  Phalbn,  formerly  geologist  in 
the  IT.  S.  Geological  Survey  and  mining  tech- 
nologist in  the  Bureau  of  Mines,  has  been 
engaged  as  geologist  by  the  Solvay  Process 
Co.,  with  headquarters  at  Syracuse,  N.  Y. 

Mr.  Lewis  Davis,  formerly  biological  chem- 
ist in  the  research  laboratory  of  Parke,  Davis 
&  Company,  Detroit,  Mich.,  is  now  associated 
with  the  Beebe  Laboratories,  Inc.,  St  Paul, 
Minn.,  as  associate  laboratory  director. 

O.  B.  Whipple,  professor  of  horticulture 
in  Montana  College  has  resigned  to  engage 
in  fanning  in  Colorado. 

Lieutenant  Colonel  Hjirrt  Plotz,  M.C., 
TJ.  S.  Army,  has  returned  from  Europe  after 
spending  several  months  in  investigating  the 
spread  of  typhus  fever  in  infested  regions. 
Typhus  fever  is  raging  in  Poland,  Southern 
Russia  and  Eastern  Europe. 

Dr.  Livingston  Farrand,  chairman  of  the 
American  Red  Cross,  formerly  president  of 
the  University  of  Colorado  and  professor  of 
anthropology  in  Columbia  University,  has 
gone  to  Eiurope. 

The  Ramsay  Memorial  Executive  Commit- 
tee has  decided  to   close  the  general  fund. 


Hie  total  amount  received  up  to  date  is  £53,402, 
this  sum  being  exclusive  of  the  fellowships 
founded  by  the  Dominion  and  foreign  gov- 
ernments, the  capital  value  of  which  is  esti- 
mated at  about  £30,000.  Although  the  gen- 
eral fimd  is  closed,  contributions  sent  in  to 
the  treasurers.  Lord  Glenconner  and  Profesaor 
J.  Norman  Collie,  at  University  College,  Lon- 
don, can  still  be  included  in  the  complete  list 
of  subscriptions  which  is  now  being  pre- 
pared. The  Ramsay  Memorial  Fellowship 
.trustees  have  elected  Mr.  William  Davies, 
M.Sc.  (Manchester),  at  present  working  in  the 
chemistry  laboratories  of  the  University  of 
Oxford,  to  a  Ramsay  Manorial  Fellowship. 
This  election  is  the  first  election  to  a  fellow- 
ship provided  from  the  Ramsay  general  fund. 

It  is  proposed  to  establish  in  Panama  an 
international  institute  for  researdi  on  tropical 
diseases  as  a  memorial  to  the  late  Major-Qen- 
eral  William  C.  Gorgas.  Panama  has  been 
chosen  in  view  of  the  fact  that  General  Qor- 
gas'  most  noteworthy  work  was  accomplished 
there. 

Jambs  Wilson,  secretary  of  agriculture  in 
the  cabinets  of  Presidents  McEinley,  Boose- 
vent  and  Taft,  previously  professor  of  agri- 
culture in  the  Iowa  State  College  and  diieetor 
of  the  Experiment  Station,  died  on  August  26, 
at  the  age  of  eighty-five  years. 

Benjamin  Smith  Ltman,  geologist  and  min- 
ing engineer  of  Philadelphia,  died  on  Au^rost 
30,  in  his  eighty-fifth  year.  Mr.  Lyman,  who 
graduated  from  Harvard  in  1866,  had  traveled 
extensively  in  the  United  States,  British 
America,  Europe,  India,  China,  Japan  and  the 
Philippines  in  connection  with  his  geoloi^cal 
researches.  In  1870  he  was  emjJoyed  by  the 
Public  Works  D^artment  of  India,  surveying 
oil  fields.  From  1873  to  1879  he  was  chief 
geologist  and  mining  engineer  for  tlie  Japanese 
government  From  1887  to  1896  he  was  assist- 
ant geologist  of  the  state  of  Pennsylvania. 

WiLHELM  WuNDT,  profcssoT  of  philosophy  at 
the  TJniversily  of  Leipzig,  where  he  established 
the  first  laboratory  of  psychology,  died  on  Au- 
gust 31,  in  his  eighty-ninth  year. 
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Adam  Politzer,  professor,  of  otology  at 
Vienna,  has  died  at  the  age  of  eighty-six  years. 

Nature  states  that  one  of  the  first  official 
acts  of  the  new  high  oonunissioner  of  Pales- 
tine has  been  the  establishment  of  a  Depart- 
ment of  Antiquities.  An  international  board 
will  advise  the  director  on  technical  matters. 
Provision  is  made  for  an  inspector,  for  a  mu- 
seimi,  and  for  the  custody  of  the  historical 
monuments.  The  museum  starts  wi4  more 
than  100  cases  of  antiquities  collected  by  the 
Palestine  Exploration  Fund  and  other  bodies 
before  the  war.  On  August  9  the  new  British 
School  of  Archeology  was  formally  opened  at 
Jerusalem  by  Sir  Hert)ert  Samuel. 

The  Pennsylvania  State  College  has  re- 
ceived from  the  Eockefeller  Institute  for  Med- 
ical Besearch  a  grant  of  $6,000  for  the  current 
fiscal  year  in  aid  of  the  researches  in  animal 
nutrition  which  have  been  carried  on  for  the 
I>ast  twenty  years  by  the  Institute  of  Animal 
Nutrition  under  the  direction  of  Dr.  BL  P. 
Armsby. 

The  autunm  meeting  of  the  British  Insti- 
tute of  Metals  will  be  held  at  Barrow-Fumess 
on  September  16  and  16,  under  the  presidency 
of  Sir  George  Goodwin. 
.  Ik  the  second  week  of  September  there  is  to 
be  a  gathering  at  the  School  of  Anthropology 
at  Paris  of  a  number  of  persons  interested  in 
forming  an  International  Anthropological  In- 
stitute and  in  making  it  the  center  for  the 
anthropologic  sciences,  including  ethnology, 
eugenics,  medical  geography,  comparative 
anatomy,  etc. 

There  has  been  organized  the  Mexican  So- 
ciety of  Biology  which  for  the  time  being  will 
hold  its  meetings  at  the  headquarters  of  the 
National  Academy  of  Medicine.  The  officers 
of  <&e  association  are:  President,  Br.  D.  Fer- 
nando Ocaranza;  Treasurer,  Dr.  Eliseo  Ka- 
mfrez,  and  Secretary,  Dr.  Isaac  Ocheterena. 
The  society  has  ten  charter  members,  prac- 
tically all  physicians.  The  address  is  Av.  del 
Brasil,  No.  83,  Mexico. 

The  chief  executive  officers  and  large  stock- 
holders of  the  General  Chemical  Company,  the 
Solvay  Process  Company,  the  Sement-Solvay 


Company,  liie  Barrett  Company  and  the  Na- 
tional Aniline  &  Chemical  Company,  have  ap- 
proved a  general  plan  for  submission  to  the 
respective  boards,  for  the  consolidation  of  the 
five  companies. 

We  learn  from  Nature  that  at  the  council 
meeting  of  the  National  Association  of  In- 
dustrial Chemists,  held  at  Sheffield  on  August 
7,  the  secretary  reported  that  a  number  of 
firms  had  given  a  definite  undertaking  to  con- 
sult the  officials  of  the  association  in  all 
matters  relating  to  chemists,  their  ax>poini- 
ment,  salaries,  and  conditions  of  employment. 
The  salaries  paid  to  members  of  the  associa- 
tion were  fairly  satisfactory;  in  this  con- 
nection a  report  has  been  issued  giving  a 
schedule  of  minimum  salaries,  and  this  would 
be  circulated  shortly.  The  secretary  stated 
that  the  number  of  unemployed  chemists  was 
increasing  rapidly,  and  there  was  every  in- 
dication of  a  coming  great  slump  in  the  engi- 
neering  and  allied  industries  in  which  their 
members  were  employed.  It  was  more  than 
ever  imperative  for  industrial  chemists  to 
unite  to  preserve  their  interests.  Mr.  A.  B. 
Searle  (Sheffield)  was  unanimously  elected 
president  for  the  coming  year,  and  Mr.  J.  W. 
Merchant  appointed  secretary.  The  appoint- 
ment of  an  organizing  secretary  for  propa- 
ganda work  was  authorized. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 
By  the  will  of  the  late  William  K  Vander- 
bilt,  Yanderbilt  University  receives  $260,000. 

Br  the  will  of  the  late  Miss  Annette  P. 
Eogers,  daughter  of  the  first  president  of 
Massachusetts  Institute  of  Technology,  Bad- 
diffe  College  receives  $176,000. 

Two  research  fellowships  of  $1,200  each 
have  been  established  at  Rutgers  College  by 
Dr.  J.  G.  Lipman,  dean  of  agriculture  and 
director  of  the  experiment  station  at  that  in- 
stitution. The  appointees  to  the  fellowships 
will  study  problems  relating  to  the  place  and 
fxmctions  of  sulfur  in  the  plant  world. 

Dr.  Calvin  C.  Applewhite,  U.  S.  Public 
Health  Service,  has  been  detailed  to  establish 
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a  echool  of  public  health  and  hygiene  in  the 
medical  department  of  the  UniTersity  of 
Georgia,  Augusta. 

Db.  Arthur  S.  Hathaway,  since  1891  pro- 
fessor of  mathematics  at  the  Kose  Polytechnic 
Institute,  has  retired  from  active  service.  He 
is  succeeded  by  Dr.  I.  P.  Sousl^y,  of  Penn- 
sylvania State  College. 

PttOFESSOR  Frederick  Slocuh  has  returned 
to  Wesleyan  ITniversity  as  professor  of  astron- 
omy and  director  of  the  Van  Vleck  Observa- 
tory. 

ICr.  Out  R  MoDole,  assistant  soils  chem- 
ist in  the  Minnesota  Agricultural  Experiment 
Station,  has  accepted  a  position  as  associate 
professor  of  agronomy  and  soil  technologist 
at  the  University  of  Idaho. 

Dr.  Eobert  Stewart,  who  has  for  the  past 
five  years  been  associated  with  the  late  Dr. 
Cyril  G.  Hopkins  at  the  University  of  Illinois 
as  professor  of  soil  fertility,  has  resigned  his 
position  to  accept  the  deanship  of  the  college 
of  agriculture  of  the  University  of  Nevada. 

Dr.  Arthur  T.  Evans  has  accepted  the  posi- 
tion as  associate  agronomist  in  South  Dakota 
State  College  and  Experiment  Station.  He 
has  previously  been  professor  of  botany  and 
dean  at  Huron  College;  and  earlier  engaged  in 
corn  disease  investigations  with  the  Cereal 
Office  of  the  United  States  Department  of 
Agriculture. 

Dr.  Wm.  Conger  Morgan  has  resigned  his 
position  as  professor  of  chemistry  at  Reed 
College  to  become  professor  of  chemistry  at 
the  Southern  Branch  of  the  University  of 
CaHfomia  at  Los  Angles. 

C.  Lee  SHHiUDAT,  professor  of  anatomy  and 
histology  in  the  college  of  dentistry,  Univer- 
sity of  Tennessee,  has  accepted  the  professor- 
ship of  biology  in  the  Pennsylvania  College  of 
Gettysburg,  to  succeed  Dr.  George  Stahley, 
who  has  retired  after  thirty  years'  service. 

AssoouTE  Professor  Burt  P.  Kirkland,  and 
Assistant  Professor  E.  T.  Clark,  of  the  college 
of  forestry  and  lumbering  of  the  University 
of  Washington,  have  been  promoted,  tiie  former 
to  a  full  professorship  and  the  latter  to  an 
associate  professorship. 


Dr.  Wiluau  Boyd,  professor  of  pathology 
in  the  University  of  Manitoba,  Winnipeg,  has 
declined  the  offer  of  the  chair  of  pathology  at 
the  medical  school,  Cairo,  Egypt 

Dr.  Friedmann,  the  value  of  whose  turtle 
vaccine  for  tuberculosis  is  questioned,  has  been 
appointed  extraordinary  professor  at  the  Uni- 
versity of  BerHn  against  the  vote  of  the  med- 
ical faculty. 

Dr.  a.  Gosset,  professor  of  external  pathol- 
ogy of  the  Paris  medical  faculty,  has  been  ap- 
pointed to  the  chair  of  climcal  surgery  left 
vacant  by  the  retironent  of  Professor  Qui6nu, 
and  Dr.  Yaquez,  professor  of  internal  pathol- 
ogy, has  been  appointed  to  succeed  Professor 
Bobin  in  the  chair  of  clinical  therapeutics. 


DISCUSSION   AND   CORRESPONDENCE 

A  BAND  SPECTRUM  FROM  MERCURY  VAPOR 

To  THE  Entor  of  Soienoe:  The  writer  has 
recently  observed  that  under  certain  conditions 
the  discharge  through  mercury  vapor  gives 
a  glow  that  is  distinctly  green.  An  examina- 
tion of  this  glow  shows  the  ordinary  line  speo- 
trum  of  mercury  together  with  a  spectrum 
which  is  apparently  continuous  through  nearly 
all  of  the  visible  spectrum,  being  most  promi- 
nent in  the  green.  So  far  as  the  writer  has 
been  able  to  learn  there  is  no  record  of  such  a 
spectrum  having  been  obtained  from  the  dis- 
charge through  mercxiry  vapor. 

Two  conditions  are  necessary  for  obtaining 
this  spectnmi  with  any  considerable  bright- 
ness. First  the  vapor  through  which  the  dis- 
charge takes  place  must  be  passing  from  a 
hotter  to  a  colder  region,  as  from  tiie  mercury 
arc  or  from  the  mercury  heated  by  a  flame  to 
a  condensing  chamber,  that  is,  through  vapor 
that  is  condensing. 

Secondly  the  voltage  must  be  kept  as  low 
as  possible  and  yet  have  a  discharge.  As  the 
voltage  is  raised  the  ordinary  line  spectrum 
becomes  more  prominent  and  the  continuous 
spectrum  less  so.  The  discharge  from  a  Wim- 
hurst  machine  or  from  a  transformer  ahaws 
the  glow  somewhat  better  than  that  from  an 
induction  coiL    Putting  condensers  in  parallel 
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with  the  spark  has  the  same  effect  as  increas- 
ing the  current  It  is  possible  to  obtain  the 
glow  from  hot  calcium  oxide  providing  the 
discharge  is  kept  very  small 

The  shape  and  position  of  the  electiodes  have 
no  ai^reciable  influence  on  tiie  production  of 
this  glow.  It  is  produced  equally  well  from 
platinum  and  from  iron  electrodes  and  in 
tubes  made  from  soda  and  from  lead  glass. 
It  does  not  appear  to  depend  on  the  purity  of 
the  mercury. 

It  requires  approximately  .001  sec.  for  the 
glow  to  die  out  after  the  exciting  current  has 
ceased.  As  a  result  of  this  continuance  of  the 
glow  the  radiators  may  continue  to  give  light 
while  being  carried  with  the  current  of  mercury 
vapor  for  20  or  30  cm. 

These  radiators  do  not  appear  to  be  charged. 
Thus  if  the  luminous  vapor  containing  them  is 
passed  through  wire  gauze,  no  effect  is  pro- 
duced on  the  intensity  of  the  continuous  spec- 
trum when  the  gauze  is  charged  negatively. 
This  is  quite  different  from  the  behavior  of 
the  radiators  of  the  line  spectrum  which  may 
be  entirely  removed  by  this  means.  It  is  pos- 
sible in  this  way  to  obtain  the  continuous 
spectrum  without  any  of  the  line  spectrum 
appearing. 

As  far  as  has  been  observed  there  are  no 
lines  or  separate  bands  in  the  spectrum  here 
described.  It  is,  however,  possible  that  a 
spectroscope  better  than  the  one  at  the  com- 
mand of  the  writer  may  show  such  lines. 

It  appears  probable  that  we  are  here  dealing 
with  a  vapor  which  is  intermediate  between  a 
gas  and  a  liquid.  When  a  gas  is  condensing 
there  most  be  a  time  when  two  or  more  atoms 
have  combined  to  form  clusters.  Such  a  vapor 
might  be  expected  to  give  a  spectrum  inter- 
mediate between  a  line  spectrum  as  given  by 
a  gas  and  a  continuous  spectrum  as  given  by 
a  liquid  or  solid.  This  is  a  fact  the  kind  of 
spectrum  here  observed. 

Further  work  is  being  done  on  the  subject 
and  it  is  exx>ected  that  the  results  will  soon  be 
pubHehed  in  more  complete  form. 

O.  D.  Child 

CkH^QATB  ITNIVIBSITT, 

August  6,  1920 


A  NSW  VARIBTT  OP  THB  ROOF  RAT 

DuRiNO  the  second  we^  of  March  of  this 
year  Miss  Jane  F.  Hill,  one  of  our  students, 
brought  to  the  laboratory  about  a  dozen  rats, 
which  had  been  taken  on  her  father's  farm. 
The  farm  is  located  fifteen  miles  from  Austin, 
in  Travis  County,  Texas.  Seven  of  these  rats 
were  cinnamon  in  color,  the  others,  obviously 
the  wild  type,  were  gray  or  brownish.  The 
cinnamon  color  is  restricted  to  the  back  and 
sides  of  the  head  and  body,  and  is  due  to  the 
presence  of  yellow  pigment  in  the  outer  ends 
of  the  hairs,  the  pigment  of  the  hair  base 
probably  being  chocolate.  In  the  type  and 
mutant  specimens  the  fur  on  the  ventral  sur- 
face, from  the  chin  to  the  base  of  the  tail,  is 
snow  white,  the  hairs  being  white  from  the 
tip  to  the  base. 

We  attempted  to  keep  these  rats  in  the  lab- 
oratory, but  after  a  few  weeks  they  began  to 
die.  I  then  instructed  one  of  our  assistants  to 
preserve  the  skins.  Some  of  these  were  later 
sent  to  Professor  W.  £.  Castle,  who  showed 
them  to  Br.  O.  M.  Allen.  Dr.  Allen  identifies 
the  species  as  the  roof  rat,  Mus  alexandrinua. 

We  were  anxious  to  establish  a  stock  of  the 
cinnamon  rat  for  genetic  studies,  and  through 
the  kindness  of  Miss  Hill  and  her  family,  I 
was  able  to  visit  the  farm  on  July  6.  During 
the  day  we  captured  215  rats.  Upon  examina- 
tion, the  rats  proved  to  be  of  three  varieties, 
Mus  norvegicus,  Mus  alexandrimut,  and  the 
cinnamon  mutant  We  took  61  specimens  of 
the  common  Norway,  138  of  the  type  of  roof 
rat,  and  16  of  the  cinnamon.  Undoubtedly 
some  of  the  138  specimens  of  the  roof  rat  are 
heterozygotes.  We  were  fortunate  enough  to 
capture  a  mother  and  four  young  in  one  nest 
Three  of  the  litter  are  like  the  brownish-gray 
mother,  and  the  third  a  typical  cinnamon. 

The  interesting  point  concerning  the  discov- 
ery of  this  cinnamon  rat  relates  to  its  origin. 
When  and  how  did  it  happen  to  appear  on  the 
Hill  farm?  With  a  view  of  answering  these 
questions,  I  made  a  careful  study  of  the  con- 
ditions on  the  farm.  The  farm  buildings 
where  the  rats  are  found  are  close  together  and 
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are  fairly  well  isolated.  With  the  exception  of 
one  neighboring  place,  located  about  400  yards 
from  the  Hill  buildings,  all  other  neighbors 
are  at  least  a  half  mile  distant  The  cinna- 
mon rats  had  not  been  observed  prior  to  last 
Christmas,  when  Miss  Hill  saw  a  single  ani- 
mal in  the  grain  house.  From  time  to  time 
others  were  seen  in  increasing  numbers  about 
the  place. 

The  rats  in  the  farm  buildings  have  reached 
such  nimiibers  that  they  have  become  very  de- 
structive. This  coupled  with  the  fact  that 
bubonic  plague  has  appeared  in  Texas,  made 
it  necessary  to  attempt  their  extermination. 
During  the  past  few  weeks  over  1,000  rats 
have  been  killed,  and  among  these  were  found 
a  nimiiber  of  the  cinnamon  variety.  From  the 
best  available  data,  I  estimate  that  at  present 
the  proportion  of  cinnamon  specimens  to  aU 
others  is  about  15  to  200. 

The  cinnamon  rat  has  not  been  observed  at 
any  of  the  neighboring  places,  with  the  excep- 
tion of  the  one  located  400  yards  away,  where 
two  animals  were  recently  seen.  All  of  the 
evidence  points  to  the  conclusion  that  this  new 
variety  arose,  possibly  as  a  mutation  from 
Mu8  (Uexandrinus,  on  the  Hill  farm  some  time 
during  the  latter  part  of  last  year. 

This  rat  should  furnish  an  opportunity  for 
some  interesting  genetic  studies.  In  a  recent 
letter  Professor  Castle  has  called  attention  to 
the  value  of  this  materiaL    He  says: 

This  would  be  very  interesting  genetie  material 
for  there  is  known  to  be  a  yeUow  variety  of  the 
roof  rat,  in  addition  to  the  black  variety  (Mtu 
rattu8)y  and  if  this  cinnamon  variety  can  be  added 
to  the  number  (with  albinism,  which  I  presume 
must  exist  among  roof  rats),  it  would  he  possible 
to  work  out  from  this  material  a  parallel  series  to 
that  which  occurs  in  the  Norway  rat,  possibly 
even  a  more  complex  series^  and  it  would  be  of 
interest  to  know  whether  the  linkage  relations  are 
the  same  in  the  two  species. 

J.  T.  Patterson  ' 

Austin,  Texas, 
July  22,  1920 

ANOTHER    CORN    SEED    PARASITE 

A  FUNGUS  which  seems  to  have  had  very 
little  consideration  as  a  parasite  has  recently 


been  isolated  from  sweet  com  seed  by  the 
writers  while  making  a  study  of  the  internal 
parasites  of  some  agricultural  seeds. 

This  fungus  was  frequently  found  in  com 
from  a  field  that  last  year  had  many  dwarf 
and  distorted  stalks  and  some  barren  stalks 
and  root  rot.  Seeds  of  this  com  were  ex- 
amined for  internal  parasites  by  treating 
three  minutes  with  corosive  sublimate  solu- 
tion according  to  a  method  which  the  authors 
have  worked  out  and  foimd  to  be  very  satis- 
factory. After  this  external  disinfection  th^ 
were  planted  in  sterile  tubes  of  nutrient  solu- 
tion on  cotton.  In  about  a  week  a  white 
fungus  had  grown  out  from  many  of  the  seedSy 
some  of  which  had  also  germinated.  The 
roots  of  the  seedlings  were  attacked  by  the 
fungus  and  died  in  about  two  weeks.  Healthy 
seedlings  in  sterile  tubes  were  inoculated  and 
died  in  five  to  nine  days. 

The  pathogenicity  of  the  fungus  was  fur- 
ther tested  under  more  normal  conditions  on 
oom  grown  in  pots  in  the  greenhouse,  by 
pouring  a  suspension  of  the  spores  from  pure 
cultures  around  the  roots  and  by  punctures 
with  an  infected  needle  just  above  the  ground. 
Several  of  the  plants  so  infected  showed  the 
dwarfnees  and  distortion  seen  in  the  field  the 
previous  year.  Those  inoculated  by  puncture 
made  19  per  cent,  less  growth  in  height  than 
the  controls  and  the  soil  inoculations  made  18 
per  cent  less.  Fungous  mycelium  was  found 
in  the  discolored  tissue  at  the  base  of  the  stem 
of  these  infected  plants  and  the  original 
fungus  was  obtained  in  cultures  from  this 
diseased  tissue. 

This  fimgus  corresponds  Tery  well,  so  far 
as  one  of  its  methods  of  spore  formation  is 
concerned,  with  descriptions  and  figures  of 
Oospora  verticilloides  Sacc.,  found  on  oom  in 
Italy  by  Saccardo  in  1877.  It  was  extensively 
studied  by  Tiraboschi^  in  an  investigatioii  of 
organisms  in  oom  that  might  be  connected 
with  pellagra.  Tiraboschi,  like  practically  all 
other  students  of  com  diseases,  apparently 
overlooked  similar  work  done  in  Buasia  in 
1896  and  1896  by  Deckenbach,  who  in  addi- 

1  AnndU  di  Boianici,  1905. 
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tion  found  that  Oospora  verticUloides  was 
parasitic  on  com.  Deckenbach's  work  was 
published  in  Eussian  journals  from  1896  to 
1899,  and  after  Tiraboschi's  paper  was  pub- 
lished, Deckenbach  reviewed  his  original  work 
in  Centr,  BaU.,  1  Abt.  Originale,  46 :507-612. 
1907. 

It  is  probable  that  this  fungus  has  been 
recorded  under  other  generic  names  by  some 
writers.  Gephalosporium  sacchari,  described 
hj  Butler  as  a  sugar  cane  parasite  in  India, 
accords  very  well  with  our  fungus,  except  that 
the  conidia  in  chains  were  not  noted  by  him. 
The  distinctions  between  Gephalosporium, 
Acrosialagmus,  VerticUlium  and  similar  gen- 
era are  slight,  and  as  the  chains  of  spores  of 
our  fungus  are  not  always  easily  found,  this 
com  parasite  may  sometimes  have  been  classed 
in  one  of  these  genera.  The  writers  find, 
however,  that  the  conidia  are  produced  in  two 
different  ways :  at  first  they  are  aggregated  in 
small  droplets  at  the  ends  of  the  short,  some- 
limes  verticillate,  lateral  branches  of  the  erect 
fertile  hyphse,  and  later  produced  in  long 
chains  on  the  ends  of  the  upper  branches.  In 
older  cultures  seirtate  spores  are  occasionally 
found  and  if  a  Fiiaarium  stage  should  develop 
our  fungus  would  have  to  be  referred  to 
Sheldon's  Fusarium  monUiforme  which  would 
then  better  be  called  Fusarium  veriicilloides. 

J.  B.  S.  Norton, 
C.  0.  Chen 

3iARYLAND  AGRICULTUBAL  ExPSBIMENT 
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Orthoptera  of  Northeastern  America  with 
Special  Reference  to  the  Faunas  of  Indiana 
and  Florida.  By  W.  S.  Blatchley.  May, 
1920.  Indianapolis:  The  Nature  Publish- 
hig  Co.;  8vo,  784  pages,  246  text  figures  and 
7  plates. 

This  work  comprises  a  very  full  considera- 
tion of  the  853  species  and  58  varieties  of 
Orthoptera  recorded  from  the  region  covered, 
and  is  the  most  comprehensive  treatise  on 
this  group  of  insects  so  far  published  in 
America.  While  prepared  more  especially  for 
the  tyrOy  this  volume  contains  a  wealth  of 


assembled  information  of  undoubted  value  to 
professional  workers.  As  clearly  set  forth  on 
pages  6  to  7  of  the  introduction,  this  work 
portrays  the  individual  ideas  of  the  author  as 
to  the  systematic  value  of  taxonomic  char- 
acters used  in  classification.  The  conclu- 
sions reached,  while  not  always  in  accord  with 
recent  usage,  appear  to  be  generally  sound. 

The  biology  and  anatqjpay  of  the  Orthoptera 
are  treated  at  some  length  and  the  parasites 
and  other  enemies  of  the  group  are  discussed. 
Economic  questions  are  covered  and  the  col- 
lection and  preservation  of  specimens  fully 
treated.  The  systematic  portion  includes 
dichotomous  keys  to  suborders,  families, 
genera  and  species.  The  derivation  of  generic 
names  is  given  when  known  and  many  species 
are  figured.  The  illustrations  are  mostly 
taken  from  previously  published  works,  but 
the  figures  are  well  selected  for  the  purpose  of 
the  present  manual.  Under  each  species  is  a 
description  followed  by  notes  on  synonymy, 
distribution,  habits,  etc.  Citations  to  litera- 
ture are  made  by  reference  to  a  chronologic- 
ally arranged  author's  bibliography.  A  glos- 
sary of  terms  used  is  given  and  there  are  two 
indices,  one  of  synonyms  with  generic  assign- 
ment and  one  of  genera  and  species  as  here 
treated. 

There  is  in  general  little  to  criticize  in  this 
very  admirable  treatise,  though  a  critical  re- 
view written  by  any  specialist  would  probably 
point  out  a  number  of  details  considered  open 
to  special  criticism.  As  is  inevitable  with  a 
volume  of  this  size  a  number  of  typographical 
and  other  errors  occur.  But  on  the  whole  it 
is  a  carefully  prepared  work,  and  one  which 
will  be  indispensable  to  all  students  and  col- 
lectors of  these  insects. 

A.  N.  Caudell 

BuEEATT  or  Entomology, 
U.  S.  Dipt,  op  A<ffliouLTUKE 

Manual  of  the  Orthoptera  of  New  England, 
including  Locusts,  Grasshoppers,  Grichets, 
and  their  allies.  By  Albert  F.  Morsb. 
April,  1920.  Proc.  Bost.  8oc.  Nat.  Eist., 
Vol.  XXXV.,  p.  197-666,  textrfigures  1-99 
and  plates  X-XXTX. 
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Bearing:  a  date  a  month  earlier  than  the 
above  work  by  Blatchley,  but  received  nearly 
a  month  later,  comes  this  volmne,  a  magnifi- 
cient  treatise  on  the  orthopterous  inseots  of 
New  England.  An  introduction  to  the  litera- 
ture of  New  England  Orthoptera  is  given  and 
the  anatomy  and  biology  of  this  group  of 
insects  are  discussed  at  some  length.  The 
distribution  of  the  species  within  the  region 
covered  is  considered  and  there  are  several 
pages  devoted  to  a  consideraton  of  the  eco- 
nomic relations  of  the  Order,  including  dis- 
cussions of  parasites  and  other  enemies.  Ool- 
lecting  and  preserving  are  fully  treated  and 
there  are  keys  to  genera  and  species  and 
higher  groups.  Under  each  family  are  notea 
on  habits,  etc.,  and  under  each  species  are 
references  to  the  more  important  literature  on 
the  species  and  its  synonyms.  There  are  also 
notes  on  occurrence  and,  usually,  brief  de- 
scriptions. One  hundred  and  thirty-two  species 
are  recorded,  sixteen  of  which  are  considered 
adventive.  There  is  no  bibliography  of  works 
cited.  The  structxural  details  of  a  large  pro- 
portion of  the  forms  treated  are  figured,  and 
many  are  more  fully  illustrated,  some  in 
colors.  There  are  also  a  number  of  repro- 
duced photographs  showing  certain  character- 
istic habitats  of  Orthoptera.  Three  colored 
plates  and  a  few  other  illustrations  are 
original,  but  most  of  the  figures  are  repro- 
duced from  previously  published  works.  An 
accented  list  of  scientific  names,  a  glossary, 
and  an  index  conclude  this  most  excellent 
manual. 

A,  N.  Oaudell 

Bureau  of  Entomolooy, 
U.  S.  Dept.  or  Agrioulturi 


SPECIAL  ARTICLES 

A   STAND   FOR  THE   BARBOUR   MICRODIS- 
SECTION  APPARATUS 

The  following  is  a  description  of  a  stand 
devised  by  the  writer  and  Mr.  F.  H.  J. 
Newton,  mechanician  at  Wesl^yan  University, 
for  use  with  the  Barbour  microdissection  ap- 
paratus. The  dissecting  apparatus  was  also 
made  by  Mr.  Newton,  who  reproduced  with 


slight  modifications,  in  part  suggested  by  Dr. 
Robert  Chambers,  the  two-needle  model  for- 
merly made  in  the  Fowler  shops  of  the  Uni- 
versity of  Kansas. 

The  principal  advantage  of  the  stand  as 
previously  stated  by  Dr.  Chambers^  is  that  die 
dissecting  apparatus  is  attached  to  a  shelf  in- 
dependent of  the  microscope  and  consequently 
the  latter  may  be  shifted  to  various  positions 
with  reference  to  the  dissecting  apparatus. 
Also  another  microscope  or  binocular  micro- 
soope  may  readily  be  substituted  without  the 
necessity  of  the  assistance  of  a  machinist  to 
construct  a  shelf  on  each  microscope  used. 


Fra.  1. 


The  drawing  here  shown  omits  for  sim- 
plicity certain  details  of  the  dissecting  ap- 
paratus as  it  has  been  figured  elsewhera^  The 
thumb  screw  on  the  right  side  which  is  at- 

1  Chambers,  B.,  Biologioal  ByUetin,  Vol  34, 1918. 
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tached  at  0  is  omitted  from  the  drawing  in 
order  to  show  parts  otherwise  concealed. 

The  essential  parts  are  the  platform  and 
ahelf.  The  platform.  A,  which  measures  9} 
by  7  inches  is  supported  on  legs  having  level- 
ing screws,  B,  and  has  a  portion  cut  out^  C, 
on  the  longer  side  similar  in  form  to  the 
open  space  between  the  sides  of  the  horseshoe 
base  of  a  microscope.  This  opening  is  to 
admit  light  from  an  ordinary  microscope 
mirror  suspended  beneath  the  stand  by  a 
jointed  arm,  J,  allowing  lateral  motion  and 
which  is  in  turn  attached  to  a  horizontal  rod 
sliding  back  and  forward  in  a  tube  on  the 
under  surface  of  the  platform.  On  the  front 
edge  of  the  platform  bridging  the  light  open- 
ing is  the  shelf,  E,  supported  by  two  pillars,  D. 
The  dissecting  apparatus  is  clamped  to  this 
shelf  by  the  screw,  F,  The  microscope  may 
be  firmly  secured  to  the  platform  by  the 
clamps,  H,  and  holes  are  drilled  in  the  plat- 
form to  accommodate  various  positions  of  the 
microscope,  but  frequently  the  use  of  the 
clamps  is  unnecessary. 

Dr.  Chambers  has  suggested  that  I  call  atr 
tention  to  a  useful  improvement  of  his  own 
dissecting  apparatus  introduced  by  E.  A. 
Thompson,  of  Amherst,  Mass.  Fine  springs 
placed  around  the  screws  which  move  the 
needle  carriage  as  at  I  in  the  figure  prevent 
lost  motion  and  thus  steady  the  initial  motion 
of  the  needle  which  is  a  marked  advantage  in 
the  finer  work. 

H.   B.   QOODRICH 

"Weslbyan  XJnivebsitt 

GASTRIC  RESPONSE  TO  FOODS^ 

n.   THE   IKFLUEKCE   OF    WORRY    ON   OASTRIO 
IMGESTIOK 

The  study  of  the  influence  of  emotional 
strain  on  digestion  in  man  offers  some  difi- 
cultiee  due  to  the  fact  that  the  emotions  can 
not  be  readily  controlled,  nor  are  the  subjects 
of  extreme  emotion  readily  amenable  to  ex- 
perimentation. We  were,  however,  able  to 
obtain  an  interesting  illustration  of  the  pro- 

iT]i«  expenses  of  tl^  investigation  were  de- 
iujtd  by  funds  famished  by  Mrs.  M.  H.  Hender- 
Ma. 


found  effect  of  mental  anxiety  on  gastric 
digestion  in  the  case  of  a  first-year  medical 
student  who  had  previously  served  as  a  sub- 
ject of  gastric  tests  and  whose  stomach  had 
been  found  entirely  normal.  This  man  was 
given  one  hundred  grams  of  fried  chicken 
on  the  morning  of  an  important  examination 
in  chemistry,  and  was  asked  to  write  out  his 
answers  during  the  course  of  the  test.  He 
was  plainly  worried  over  the  outcome  of  the 
examination  and  of  his  year's  work.  The 
resultant  effect  upon  gastric  digestion  in  pro- 
longing evacuation  for  over  two  hours,  with 
high  intra-gastric  acidity  is  charted  in  the 
figure.    The    same   chart   gives    the   normal 


/Jwvr 


PlQ.  1. 


digestion  curve  for  fried  chicken  on  this  sub- 
ject as  obtained  a  week  later  under  the  best 
mental  conditions. 

The  experiments  were  carried  out  by  with- 
drawing samples  from  the  stomach  of  the 
subject  with  the  Eehfuss  stomach  tube  at 
fifteen-minute  intervals  until  the  stomach  was 
empty.  The  sx)ecimens  were  analyzed  for 
total  acidity  and  free  hydrochloric  acid  and 
results  expressed  as  c.c.  of  N/10  alkali  re- 
quired   to    neutralize    100    c.c.    of    sample.' 

a  Fifihbaok,  Smithy  Bergeim,  Liehtenthaeler,  Belt- 
foBB  and  Hawk,  ^m.  Jcfwr,  Physioh,  1919,  XlilX., 
174,  and  later  communications. 
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Pavlovy  OannoDy  Bickel  and  Sasaki*  and 
others  have  shown  that  in  animals  fear  and 
rage  may  exert  a  most  prononnced  inhibiting 
effect  on  gastric  peristalsis  and  secretion.  It 
is  also  known  that  the  clinical  symptoms  of 
gastric  nicer  may  be  aggravated  by  emotional 
excitement  due  apparently  to  delayed  evacu- 
ation associated  with  the  hypersecretion  of 
gastric  juice  commonly  found  in  such  oases. 
Our  experiment  is  a  clear-cut  demonstration 
of  a  purely  emotional  dyspepsia  and  may 
serve  as  an  additional  emphatic  warning  to 
us  all  not  unnecessarily  to  carry  our  troublea 
with  us  to  the  dinner  table. 

Ratmond  J.  Miller, 
Olaf  Bergeim, 
Philip  B.  Hawk 

JraVIBSON  MSDIOAL  GOLLXOS 


THE  AMERICAN  CHEMICAL  SOCIETY. 
VI 

Frohlems  in  8peciflcaHon$  far  reagent  chemiodls: 
W.  D.  Collins.  The  following  suggestions  are 
offered  as  a  basis  for  discussion:  (1)  The  Ameri- 
can Chemical  Society  should  establirii  and  publish 
specifications  for  chemical  reagents.  (2)  Strength 
and  purity  should  be  prescribed  as  high  as  is  con- 
aiatent  with  good  manufacturing  practise.  (3) 
The  method  of  determining  strength  should  be 
fully  described.  (4)  Only  impurities  likely  to  be 
present  should  be  considered.  (5)  For  nearly  all 
impurities  a  test  should  be  described  which'  will 
give  no  result  with  a  satisfactory  chemicaL  (6) 
The  specifications  should  contain  no  provisions  for 
penalties  or  premiums  for  variations  from  the 
strength  and  purity  prescribed.  (7)  The  specifi- 
cations should  not  in  general  demand  tiie  purity 
required  for  work  of  the  very  highest  refinement. 

(8)  Specifications  for  containers  are  not  necessary. 

(9)  Names  of  manufacturers  or  brands  should  not 
be  used  in  the  specifications. 

The  standardieation  of  laboratory  apparatus  and 
instruments  in  respect  to  quality,  shape,  siee  and 
packing:  Thomas  B.  Fbxas.    The  manufacture  of 

•  PaTlov,  '*The  Work  of  the  Digestive  Glands/' 
London,  1902;  Biekel  and  Sasaki,  DeutscK  med. 
Wochensehr.,  1905,  XZXI.,  1289;  Cannon,  <<  Bod- 
ily Changes  in  Pain,  Hunger,  Fear  and  Bage," 
New  York,  1920. 


i^paratus  in  this  country  is  necessary  in  order  to 
produce  enough  qualified  skilled  workers  and  ex- 
perts to  aid  in  times  of  national  emergen^.  The 
ooet  of  labor  being  high,  the  qnanti^  basis  <d 
manufacture  Ib  urged.  The  splitting  of  endeavor 
is  caused  by  the  manufacture  of  too  small  quanti- 
ties of  any  particular  piece  of  apparatus.  Qual- 
ity, shapes  and  sizes  of  glassware,  porcelain  ware, 
rubber  goods,  woodenware,  and  platinum  need 
standardizing.  Possibly  the  number  of  shapes 
and  sizes,  at  least,  could  be  reduced  to  such  an 
extent  that  the  output  per  individual  article  would 
be  materially  increased.  Beasons  for  packing  in 
standard  packages  are  also  given  and  it  is  shown 
that  this  win  tend  to  reduce  overhead,  espedaDy 
in  the  dealer's  business  and  allow  a  consequent 
reduction  to  the  oonsumer.  It  is  proposed  to  have 
a  standardization  office  with  a  draftsman,  the  ex- 
penses of  this  office  to  be  met  by  a  small  fee  upon 
all  the  apparatus  bearing  the  stamp  of  the  com- 
mittee of  this  society.  If  this  small  fee  does  not 
seem  feasible,  then  some  scheme  should  be  adopted 
by  which  the  Bureau  of  Standards  would  be  able 
to  carry  out  the  ideas  of  standardizati<»u 

Beeovery  of  the  grease  from  the  soapy  waik 
waters  in  laundering:  I.  N.  Kuoxlicass.  On  the 
average  a  twenty-five  gallon  first  suds  waste 
yielded  about  one  half  Uter  of  fatty  adds  ex- 
tracted by  gravitational  sq[>aratioiL  through 
naphtha. 

A  rapid  soap  dissdving'distributing  system:  L 
Nkwton  Kugilmass.  The  soap-dissolving  tank 
oontains  a  forty-five  degree  inclined  perforated 
support  suspended  near  the  top  of  the  tank,  auto- 
matically fed  with  soap  flakes  and  the  whole  im- 
mersed in  water.  An  eleotiic  stirring  device 
hastens  solution.  The  dear  soap  solution  is  dis- 
tributed to  washers  by  pipe  lines.  At  each  washer 
a  gauge  gives  the  volume  of  soap  solution  passing 
through  it  into  the  washing  machine.  Advantages: 
rapid  solution,  economy  in  soap,  time,  and  labor, 
correct  soap  concentration  in  washers. 

The  recovery  of  iodine  from  kelp:  Msrlb  Ban- 
dall.  This  paper  is  a  summary  of  a  study  of  tiie 
leach  liquors  at  tiie  U.  S.  Kelp-Potash  Plant  at 
Summerland,  CaHf.  Green  kelp,  such  as  is  har- 
vested on  the  Pacific  coast,  contains  about  0.0016 
per  cent,  of  iodine.  The  kdp  is  dried  in  direct 
heat  driers,  and  chared  either  in  incinerators  or  in 
retorts.  The  char  is  leached  with  hot  water,  and 
potassium  chloride  and  ^dium  chloride  removed 
from  the  leach  liquor  in  crystallizing  evaporatorai 
Iodine  should  xemain  in  the  motiier  Uquors.     The 
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solutions  eontain  eolfateo,  carbonates  and  rednc- 
ittg  substanees.  A  method  for  detennining  the 
upper  limit,  which  can  be  profitablj  used  for  the 
iodide  concentration  in  the  mother  liquor  is  dis- 
cussed. The  recovery  of  the  iodine  represents  not 
only  the  saving  of  a  valuable  by-product,  but  makes 
the  operation  of  the  evaporator  house  simpler,  for 
the  reason  that  the  carbonates  and  a  portion  of 
the  sulfates  are  disposed  of.  The  iodine  is  liber- 
ated by  means  of  acid  and  bleaching  powder.  The 
iodine  is  removed  from  the  solution  by  means  of 
live  steam. 

A  plan  for  incentvoe  to  research  in  pure  and  ap- 
plied chemistry:  W.  J.  Hals.  The  latent  possibil- 
ity of  l^e  university  assistantship  is  depicted  and 
the  ideal  fellowship  for  the  university  defined.  The 
so-called  industrial  fellowships  for  industrial  ends 
are  severely  criticized.  Several  basic  premises  are 
drawn  up  and  these  lead  directly  to  the  conclu- 
sions that  university  researches  should  be  con- 
cerned primarily  with  pure  chemistry  and  not 
with  industrial  problems,  eke^  chemical  progress 
now  so  mndh  more  marked  outside  the  academic 
walls  win  still  further  outrank  the  advancement 
made  at  our  universities.  Both  the  industrial  and 
academic  world  will  profit  greatly  through  in- 
vestigations in  the  pure  science,  for  which  uni- 
versities and  endowed  laboratories  are  most  favor- 
ably situated.  To  this  end,  the  industries,  the  uni- 
versities, and  The  American  Chemical  Society 
should  bend  every  effort  to  instill  the  proper  spirit 
of  research  in  our  newly  graduated  chemists.  A 
brief  outline  of  ''A  Plan  for  Incentive  to  Be- 
search''  is  given.  Tlus  ifi  based  upon  monetary 
reward  for  original  contributions  to  the  literature. 
The  extent  of  such  reward  is  based  upon  the  de- 
cision of  the  several  boards  of  editors  of  the 
American  Chemical  Society.  A  fund  for  the  pur- 
pose is  of  course  required  and  to  this  end  many 
industries  will  be  glad  to  contribute.  Freedom  to 
select  any  particular  university  and  to  work  under 
tiie  direction  of  a  personally  chosen  authority  is 
shown  to  be  an  absolute  necessity  for  the  proper 
growth  of  research  talent  both  on  the  part  of  in- 
structor and  student. 

Jl%e  economic  status  of  the  (^lemist:  A.  M. 
CoMKT.  Discussion  of  average  salaries  received  by 
research  chemists  in  a  number  of  laboratories, 
January  1,  1920,  compared  with  those  received 
January  1,  1915.  Average  present  salaries  re- 
ceived by  research  chemists  in  a  number  of  labora- 
tories according  to  the  number  of  years  out  of 
eoUege. 


Crystal  growth  in  hearing  meidls:  E.  G.  Mahin. 
It  is  shown  in  this  paper  that  gamma  tin-anti- 
mony and  epsilon  tin-copper  crystals  grow  appreci- 
ably in  tin  base  bearing  metals,  at  temperatures  at 
or  slightly  below  the  lower  border  of  their  tem- 
perature range  of  formation.  Specimens  of  chiU 
cast  bearing  metals  were  heated  to  various  stated 
temperatures,  in  many  cases  these  being  immersed 
in  glycerine  to  prevent  oxidation.  After  periods 
varying  from  one  to  four  hours  the  specimens  were 
examined  and  the  crystals  were  measured. 

Tlie  specific  heat  of  petroleum  at  different  tem- 
peratures: P.  W.  BusHONO  and  L.  L.  Kkioht. 
The  results  obtained  together  with  those  taken  from 
cihemical  literature  were  presented  in  the  form  of 
curves.  They  show  that  the  specific  heat  of  the 
petroleum  hydrocarbons,  including  paiafiGLn,  is  pro- 
portional to,  or  a  function  of,  the  absolute  tem- 
perature. 

The  filter  press:  D.  B.  Spxrby.  The  paper  de- 
iscribed  the  general  principle  of  the  filter  press,  the 
different  arrangements  possible,  the  materials  filter 
presses  can  be  constructed  of,  means  of  feeding 
^d  piping  the  filter  press  with  a  discussion  of 
pumps  appropriate  for  handling  various  substances 
^d  the  method  of  attack  to  be  used  in  selecting 
the  proper  arrangement  for  the  filtration  of  several 
.widely  different  substances.  The  different  filter- 
ing mediums  also  were  discussed. 

,  Chemical  corrosion:  D.  T.  Shaw.  Two  types  of 
^orromon  are  discussed,  (1)  Static  Corrosion,  (2) 
(Velocity  Corrosion  in  which  the  corroding  liquid 
^passes  across  the  test  piece  at  velocities  from 
3  f  t/min.  to  1400  f t/min.  Under  Static  Corros- 
ion, the  effect  of  various  factors  affecting  the  rate 
of  corrosion  was  studied  as  follows:  (1)  The  shape 
of  the  test  piece,  within  reasonable  limits,  has  no 
effect.  (2)  The  volume  of  the  corroding  liquid, 
above  a  certain  minimum,  is  without  influence. 
(3)  The  effect  of  concentration  depends  upon  the 
solubility  of  the  metal  or  of  the  corrosion  product. 
,(4)  Temperature  has  a  profound  influence,  it 
having  been  proved  that  the  logarithm  of  the  cor- 
rosion rate  varies  directly  aa  the  temperature. 
(5)  The  time  of  exposure  of  the  test  piece  to  the 
corroding  liquid  must  be  long  to  eliminate  initial 
corrosion  effects.  (6)  The  test  piece  after  the  test 
should  be  cleaned  Iby  hand  polishing  with  some 
mild  abrasive  such  as  "  Old  Dutch  Geanser.'' 

A  ncv)  type  of  catdyzer  for  hydrogenation:  W. 
D.  BiOHAB]>sOK.  The  new  type  of  metallic  cata- 
lyzer described  is  the  invention  of  Mr.  Benjamin 
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W.  Elder  and  ib  covered  bj  17.  8.  Patents.  It  is 
decidedly  actiye  and  the  activity  increases  in  pro- 
portion to  the  fineness  of  the  abrasive  used  and  the 
length  of  time  the  mill  is  operated.  The  activity 
curve  of  hydrogenation  rises  at  first  with  this 
catalyzer  and  reaches  a  maximum  before  declin- 
ing. The  catalyst  prepared  by  this  process  is  cer- 
tainly metallic  in  nature  and  not  a  sub-oxide, 
therefore  proving  that  a  sub-oxide  nickel  catalyzer 
is  not  essential  for  hydrogenation.  Since  the 
nickel  shot  has  been  subjected  to  a  temperature 
above  the  melting  point  of  nickel  (1470°  C),  it  is 
obvious  that  the  previous  theory  that  high  tem- 
peratures are  inimical  to  catalytic  material  must 
be  revised^  although  the  facts  in  connection  with 
the  preparation  of  chemical  catalyzer  by  the  re- 
duction of  nickel  oxide  are  well  known,  low  tem- 
peratures producing  active,  high  temperatures  in- 
active catalysts.  The  Elder  process  is  of  great 
importance  in  a  practical  way  and  for  the  theory 
of  catalytic  action. 

Sulfites  <u  standards  for  oxidieing  reagents:  8. 
Lantz  Shekeiuld,  Frank  G.  Yilbbandt  and 
Jambs  B.  Withbow.  The  use  of  sulfur  dioxide 
gas  as  a  standard  for  iodine  or  permanganate  ti- 
tration is  beset  with  the  host  of  troubles  which  are 
always  possible  when  attempting  to  predestinate  the 
content  of  a  gas  mixture  in  which  one  component 
is  water  soluble.  This  paper  endeavors  to  point 
out  the  xxossibilities  of  using  a  weighable  sulfite, 
preferably  Uie  heptahydrate  of  sodium  sulfite 
which  is  mentioned  in  the  literature  for  stan^kurdi- 
zation  purposes.  A  systematic  correlation  of  the 
literature  from  this  point  of  view  is  given. 

Crystdm^M  structure  of  parafflne  wax:  D.  B. 
Mapss.  a  method  is  described  for  determining 
the  structure  of  the  wax  for  the  purpose  of  ascer- 
taining the  quality  in  advance  of  the  actual  sweat- 
ing and  pressing.  Paraffine  distillate  from  pe- 
troleum is  dissolved  in  chloroform,  the  solution 
chilled  and  centrifuged.  The  wax  layer  obtained 
is  examined  microscopicaUy,  while  a  low  tempera- 
ture is  maintained  by  means  of  a  constant  tem- 
perature slide. 

Mid-continent  gasoline:  C.  K  Franois.  The 
characteristics  and  methods  of  determining  these 
properties  were  described,  applying  particularly  to 
gasoline  made  from  petroleum  and  natural  gas  of 
the  mid-continent  district.  The  deposit  in  auto- 
mobile cylinders,  conunonly  called  ''carbon"  is,  in 
reality,  sulphur,  this  substance  being  found  in 
crude  gasoline  only  in  very  minute  quantities.  But 
gasoline  is  often  placed  on  the  market  with  large 


quantities  of  sulphur  introduced  during  the  proc- 
ess of  refining. 

The  relaUon  of  chemistry  (analytioal  and  ther- 
mdl)  to  the  fabrication  of  steel:  J.  Culteb  Habt- 

ZKiL. 

The  relation  of  the  electric  furnace  to  the  fab- 
rication of  carbon  and  aXloy  steels  with  special  ref- 
erence to  the  chemical  and  physical  changes  pro- 
duced: J.  CULVEB  HaBTZSLL. 

Industrial  uses  of  activated  charcoal:  O.  L. 
Babnebky. 

Inclusions  and  ferrite  crystalliBotion  in  steel:  II. 
Solubility  of  inclusions:  E.  O.  Mahin.  It  was 
shown  in  an  earlier  paper  that  non-metaUic  inclu- 
sions undoubtedly  cause  separation  of  ferrite 
around  them,  from  slowly  cooling  steel  of  hypo- 
eutectoid  composition.  There  was  advanced  to  ae^ 
count  for  this  action  the  hypothesis  that  the  in- 
clusion dissolves  slightly  in  the  austenite  of  hot 
steel  and  this  lowers  the  solubility  of  ferrite  and 
causes  supersaturation  of  the  latter  first  in  the 
zone  immediately  surrounding  the  inclusion.  In 
the  present  paper  this  hypothesis  is  tested  by  in- 
serting metiJlic  cylinders  of  various  alloys  and  of 
special  steels  carrying  abnormal  per  cents,  of  spe- 
cial elements,  into  normal  steels.  In  nearly  all 
cases  heating  to  above  the  transformation  range 
and  slow  cooling  causes  the  appearance  of  a  well 
defined  ring  of  ferrite  about  the  insert.  This  is 
presumed  to  be  due  to  the  migration  of  the  ele- 
ments of  the  inserts  into  the  surrounding  steel, 
this  having  an  effect  upon  ferrite  solubilily  similar 
to  that  of  non-metallic  inclusions.  Lantern  slides, 
made  from  actual  photomicrographs,  were  shown  to 
illustrate  the  experiments. 

Chables  L.  Pabsons, 
Secretary 
{To  be  continued) 
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CarneD  Unirenitj  Medical  CaDege 

1st  AvcniM  and  2Mi  Str*«t 
NEW  YORK,  N.  Y. 

ADiflSSION  to  the  fint  7Mr  ohuM  vill  be  limited 
to  aerentj-flre  itodente  in  the  New  York  and  IthMA 
DiTlaioiis  oombined.  Sabeeqnent  admladons  to  uaj 
dMB  will  be  made  onlj  if  the  namber  taOa  below  tixtj, 
when  ftadents  from  other  Instltations  maj  be  aooepted, 
piOTided  thej  fill  all  of  oar  reqairementa. 

The  number  of  itodente  in  thia  College  haTlng  been 
Umited,  that  ita  adrantagea  maj  be  eqoaliaed  to  aU 
]Mula  of  the  Slate  and  oonntrjr,  not  more  than  flre 
atodenta  from  anj  one  oollege  will  be  admitted  to  the 
flrat  jear  daaa.  Oiadoatea  of  aj^roted  coUegea  aro 
ellglMe. 

INSTRUCTION  begina  on  S^itember  27th,  1090. 

Laboratory  methoda  are  emphaaiaed  thiooghout  the 
coone  and  amaU  aeotiona  faollitate  penonal  oontaot 
between  the  atodenta  and  Inatraotor.  Clinieal  inatrao- 
tion  U  glren  in  the  BeUeToe,  New  York  Koraefj  and 
Ghild'a,  Memorial,  Manhattan  Stote  and  WiUaid  Parker 
Hoapitala. 

The  toition  fee  ia  t260.00  per  annom. 

Applieationa  for  admiaalon  to  the  flrat  jear  ahoold 
bereoelTednothiterthanJnly  flrat  A  catalogue  and 
appUeatlon  bhmka  maj  be  obUlned  hj  addieaaing  the 


▲ddieaa 
THE  DEAN.  477  1st  Ave..  New  York,  N.  Y. 


Washington  University 

School  of  Medicine 

REQUIREMENTS  FOR  ADMISSICW 

Oudldatea  for  entrance  are  required  to  have  oemiAeted  «t 
leaat  two  toll  jeaia  of  oollege  work  which  moat  indnde  Eni^iah, 
Preach  or  Garman,  and  iDstraetion'wlth  laboratory  work  in 
Phjalo^  Chemiatry  and  Biology. 

INSTRUCTION 

Inatnietion  begina  on  the  laatXhuidi^  in  September  Md 
enda  on  the  aeoond  Thnradar  in  Jane.  GUnioal  inatcnotlon  ia 
giTen  in  the  Bamea  Hoapital  and  the  St  Looia  (aiildren*8  Hoa- 
pital,afllliated  with  the  medical  aehooL  the  St.  Lcnia  Oitj  Hoa- 
pital, and  in  the  Washington  UnlTerritj  lyiapenaary. 

COURSES  LEADING  TO  ACAMJ4IC 
DEGREES 

Stodenta  who  hare  taken  their  premedieal  woik  in  Waab- 
ington  XhdwexAtf,  are  eUgible  for  the  degree  of  BUS.  npon  the 
completion  of  the  flrat  two  years  of  medical  work. 

Stndenta  in  Wadbington  University  may  parase  study  in 
the  ftmdaaental  medical  aeienoea  leading  to  the  degree  of  JLM. 
andPh.D. 

TUITION 

Thetnttionlbe  Cor  nndeigradnate  medical  atadenta  la  tSM 
per  annom.    Women  are  admitted. 

The  catalogne  of  the  Medical  School  and  ether  tnlbrmatica 
may  be  obtained  by  application  to  the  Dean. 

Euclid  Arenoe  and  Kmgiliighwiy  St.  Loiii 


Syraciue  Unhrersitjr  College  of  Medicine 

Entrance  ^^?Z?*"  ^  '^  reoogniaed  oouiae  in  arte 

R«4iirM«.ts  M^*^^*!  SSSr'S«.r"iI!5ud°: 

Phyaloa.  Cbei^tiT.  ^Biology,  and  French 
or  German.  Siz  and  aeven  yeara*  combi- 
nation coorsea  are  offered. 

Ynars  clinical  medicine.  ««»iw«w    w 

TheTMrdYnar  i««ystematic  and  cOnlcal  and  ia  devoted  to 

Cenrte  ri^P*^  ¥  **»  «»*tuml  history  of  disease, 

^^       ^  to  dJafQoels  and  to  thermpeutioa.    In  thu 

yetfthe  systematio  couraea  in  Medidne, 

owgary  and  Obatetrica  are  completed. 

TiM  Fnnrth  ia  eUnloal.  Students  apend  the  entire  fore- 
YMr  CnuraA  ?**?  throui^out  the  year  aa  clinical  olerks 
Tfmr  UfU  rt  0  in  hospitals  under  careful  supervision.  The 
chmcal  derk  takes  the  hiatoiy.  makea  the 
phsrsiMl  examination  and  the  laboratory 
ezaminaticni^  arrirea  at  a  diagnosis  wUch 
he  must,  d^end,  outlines  the  treatment 
under  his  inatructor  and  obaervee  and 
records  the  result.  In  case  of  operation  or 
c«  autopsy  he  foUowa  the  apecimen  and 
identifies  Its  pathological  nature.  Two  gen- 
eral bovitda.  one  of  which  is  owned  and 
controlled  by  the  University,  one  spedal 
hM>ital  and  the  munio^al  hoapitala  and 
laboratonea  are  open  to  our  students.  The 
afternoons  are  spent  in  the  College  Dispen- 
sary and  in  cUnioal  work  in  medical  and 
.    aoxgical  spedahiea  and  in  conferencea. 

Stimmer  SQhopl--a  amnmer  coarse  in  pathology  covering 
a  period  of  mx  weeks  daring  June  and  July  will  be  given  in 
eaaa  tiMte  is  »  aoffioient  namber  of  appUcanta. 

AddrMs  the  Secrwtanr  of  the  College* 
907  Orange  Street  Syracuse,  N.  Y. 


Tulane  University  of 
Louisiana 

SCHOOL  OF  MEDICINE 

{^MtabUMbed  in  1S34) 

ADM1B6I0N:  All  stadents  entering  the  Freshman 
Class  will  be  required  to  present  credits  for  two 
years  of  oollege  work,  which  must  include 
Chemistry  (General  and  Organic),  Physics  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 

GOMUNBD  GOUUBS:  Premedieal  eotirse  of  two 
years  is  offered  in  the  Collie  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  3rear  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  mdmitted  to  all  SeboolM  of  the 
College  of  Medicine 

For  bulletins  and  all  other  information,  address 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La. 
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Northwestern  University 
{Medical  School 

SitoAted  in  Chioago  In  dose  pioKfanity  to  important 
Eoapitala  with  an  abundanoa  of  olinioal  mateiiaL 

Admiialon  Rt^olrasitnta — ^Two  yean  of  CoUege  eiedit 
including  |a  aatiaf aotory  ooune  in  Fhsrrica,  Chamiatiy, 
Biology  or  Zoology,  and  ¥notil!k  or  Qennaa. 

CosTM  of  Stvdy — leading  to  the  degree  of  Doetor  of 
Medicine— Four  yean  in  the  Medical  School  and  a 
fifth  year  either  aa  Interne  in  an  i^proTcd  ho^tal 
or  deroted  to  research  In  eome  branch  of  Medical 
Science. 

Of  adoate  lastmetlos— In  couztea  leading  to  the  .degiee 
of  Master  of  Arte  or  Doctor  of  Fhiloaophy. 

Reeearoh  VoiiBdatio»-^The  Jamee  A.  Patten  Endow- 
ment for  Reeeareh  affords  unusual  opportunities  for 
advanced  students  of  Medical  Science  to  pursue 
ipedal  investigaliona. 

Eesearch  Vdlowthipa— Four  fcBowships  of  the  Tatue 
of  $600  each  are  awarded  annually  to  promote 
scholaily: 


Tnlliea  Fee*— The  tuition  fee  for  undergraduate  sto* 
dentsls$iaO.OOayear. 

For  infonnatioii  address 

C  W.  PATTERSON,  Registrar 

a4S*  Soytk  Dsarborn  Street     Cbieago,  Illinois 


School  of  Hygiene  and 
Public  Health 

OF 

The  Johns  Hopkins  University 

The  third  mmIoii  opeai  September  38.  I93QI  Opportnnitlci 
fi»r  inrtnietion  and  ioTeetintlon  wUl  be  oflbzed  in  Pablie 
Health  Adminlatratioii.  EpidemialogT.  Baeteriologr,  ImmiiB- 
olofy  and  Seiolury,  Medical  Zoology.  Biometry  andT  Vital  Ste- 
tliUo^  Sanitary  fingbieerliiftp  Phyilology  aa  applied  to  hjgHean, 
Inoladlng  the  prlndplea  of  indaatrial  and  ednoational  hygiene^ 
CSiemlstnr  as  applied  to  h/glene,  Inoladlng  the  anafyals  of 
foods  and  the  prindplea  of  nutrition,  Sodal  and  Hental  Hy^ 
clone,  ete.  Theoonneslntheeesabjeets  areorganlaednpona 
mmeetral  basia,  and  students  may  enter  the  School  as  candi- 
dates for  a  degree^  or  as  speelal  sbdenta,  at  the  beginning  of 
any  trlmestei;    Men  sad  women  stodsnts  are  admitted  onllw 


Gounes  are  arranged  leading  to  the  degree  of  Doctor  of 
PobUe  Health,  Doctor  of  Seienoe  in  Hygiene  and  Bachelor  q€ 
'-' In  H]rglaiM.  _The  detalli  In  ngm  to  the  leqnliements 


for 


>n  la  theeeeounes  aied 


of  the  School,  whldi  will  be  forwarded  upon  application. 

AOertifleatein  PubUe  Health  may  bea       *  * 
peiBons  after  one  year  of  rasldent 

An  intenslTe 


\  eouncL  4 
cry  wo» 


stod^. 


In  the  eatalogne 

^rPllcatlon. 

» awarded  to  qusUfled 


aprislng  oonforenoM^ 


Hens  and  laboratory  wo»  and  designed  to  meet  the  needs  oC 
Pnbllo  Health  OffleerL  wlllbe  glTsn  firam  November  1  to  D»> 
1830— FeetBD.00. 


11,3 
For  ftirther  infoimstloB  address  the 


Director  of  Ae  School  of  H jgieiie  and 
Pvblic  Hetldi,  Jobu  Hopkiu  Uoirertilj 


319-312  West 


BALTIMOtE,  HDL 


^6 

i 


A 


The  Uniform  Quality 
of  Harmer  Dyestuffs   - 

'HpHE  user   of   Harmer   Bacteriologicftl   Dye- 
-'•     stuffs  is  not  required  to  make  frequent 

tests  to  determine  their  quality.  Our  standard- 
ized and  careful  testing  methods  eliminate  the 
factor  of  uncertain  results  from  the  tise  of  in- 
ferior dyestuffs.  Specify  Harmer  Dyestuffs  for 
their  uniform  quality  and  trustworthy  results. 


Complete  literaiure 
end  prices  furnished 
on  request. 


•■^^■■■■■''^■■•'•'^^■^■''■•'•■' 


^e^UmtMHItj 


'C^IBORATOftlES 

P  HI  t.  A  a  C  L.  P  H 1 A 
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Type  T.  R.  Single  Tube  Rheostat 


Ho  Laboimtory  Bqnipmeiit  la  oompltte  without  fono  Tariablt  rMiatattooo.    To  malntiln  the 
Ugh  etAiidArd  of  yonr  ovtflt  wt  svifett  tht  additkm  of  i 


^^Becbro''  Sliding  Contact  Rheostats 

(Tubular  and  Stone  Types) 


TfaOBMBdt  of  theoe  rhooftatt  hare  heea  ■Anvfactand  and  aold  by  «a  (the  origiiial  American 
Mannfactvren)  to  moat  all  UniTeraitiea,  CoUefea,  Technical  Schoola  and  Indvatrial  Conoerna  and 
here  alwaya  flren  entire  aatlafaction. 

Write  far  BuUeUn  €-5 

O  17  ^^  IT      D  D  i^  G        3640-42  North  Sooond  Street 
DCdK^nk.     DM!%.\J%3m  Phllauielphla^  Pau 


The  Silverman  Illuminator 

A  new  aye  fbr  the  miorosoope 

Offen  imponant  achrantaget  (or  practicalbr  every  application  of  the  Microtci^>e 

a — It  ehoffs  more  detaiL 

6    A  rleeicir  and  better  defined  picture  U  prevented  to  the  eye  and  the  cameni^ 

e— Several  noivel  mediode  ol  illumination  can  be  produced. 

d — It  eavee  very  much  vmlui^le  titne. 

#— Itpraveotaegroetrain»egrofatiffue,  and  bmin  ftg,  f, 

/-^t  can  be  lowered  into  deM>,  boUow  places- 

^— 'It  givee  escellent  resulta  for  very  low  power  work  a«  well  ai  bigber  magnifi- 

catioos,  aleo  in  oil  inmiereion  work. 
k — It  can  be  ueed  with  any  Bflcroacopet  ordltiai7  or  bliioctilar« 

A  email  circular  tube  lamp 
anrroonde  tbe  objective  and  fur- 
niibee  a  difhieed  and  uniform  il- 
lamination  directly  where  it  ie 
needed.  The  Silverman  Illumi- 
nator marka 

A  Great  Advance  in 
Microscope  illumination 

For  e*lo  by  all  tite  bett«r  dealere 


Wriimfar 

ButtmHn  43-6 


Ludwig  Hommel  &  Co. 

630-634  Fernando  St.  PITTSBURGH,  PA. 


Digitized  by 


Ljoogle 


xu 


SCIENCE— ADVERTISEMENTS 


aOERZ   POLARISCOPES 


With  Lippich  pol- 
arizer,  adjustable 
half  shadow. 

Scales  can  be  ac- 
curately read  to 
i/iooth  degree. 

Immadiate 
DdiTery 

We  also  offer  sac- 
r  i  m  e  t  e  r  s  from 
stock. 

Write  for  Polari- 
scope  catalogue. 


PALS  COMPANY 


LABORATORY  AFPARATOS 

00-94   MAIDEN   LANE  NEW   YORK,  N.  Y. 


frx:a5= 


FREAS 


Standard  in  Constant  jTempeiature] 

Electric  Ovens^Incubators, 
Water  Baths,  etc 

Absolutely  autcMmatic,  they  are  DEPEND- 
ABLE FOR  LONG  CONnNVOUS  UN- 
ATTENDED OPERATION. 

Freas  Small  Sendtive  Water  Thermostat 
SensitiTe  to  z/ioo°C. 


t 

£ 
M 

P 
K 
R 
A 
T 


Designed  for  bacteriological  and  phydcal-  «j 
Chemical  work. 


Write  for  descriptive  literature 

For  sale  by  all  Laboratory  ^paratus  Dealers 

Maanf adnred  by 

Hie  Thermo  Electric  Inttmment  Co. 

8  Johnson  Street  NEWARK,  N.  J. 

APPARATUS 


R 
£ 
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New  Apparatus 

for  prodndiig 

^       Ultra-Violet 
Radiation 


The  portable  outfit  Qhistrated  herewith 
produoQB  aa  aJbundance  of  ultra-violet  radia- 
tion with  which  a  number  of  very  interesting 
fluotrescent  effects  may  be  producecL 

For  eiample,  the  f oHowing  curious  prop- 
erties may  be  readily  demonstrated:-— 

If  the  light  from  the  iron  spaik  is  directed 
on  a  lump  of  willemite,  the  latter  will  glow 
with  a  beautiful  green  fluorescence.  If  a  thin 
plate  of  glass  or  dear  mica  is  now  placed  be- 
tween the  iron  sparic  and  the  willemite»  the 
green  fluorescence  of  the  latter  will  instantly 
vanish,  and  it  will  appear  in  its  natural  colqr 
aa  seen  by  daylight  or  any  ordinary  artificial 
^ftiU  Ifnow  a  plate  of  dear  quarts  or  sele- 
mte  is^  substituted  for  the  glass  or  mica,  the 
willemite  will  continue  to  glow  with  its  char- 
acteristic green  fluorescence.  1 1  is  thus  made 
evident  that  the  glass  and  mica  are  opaque  to 
the  ultrarvidlet  rays  which  produce  fluores- 
cence, while  the  quarts  and  seienite  are  trans- 
parent to  thenu  This  experiment  may  be 
tried  with  any  fluorescent  substance  other 
than  willemite  with  similar  results. 

The  outfit  operates  on  110  volts  (00 
eydes)  altematinis  eunent— and  requires 
about  SOO  watts. 

VMmr€9Ud^  please  unUefof  Deecriptive 
Bulletin  X  271 

JAMES  G.  BIDDLE 

1211-13  ARCH  STREET 
PHILADELPHIA 


MERCURY 

C.  p.  and  rediatilled  in  any 
quantity 


THE  CHEMICAL  PRODUCTS  CO. 

2715  St*  Clair  Ave..  N.  E. 

CLEVELAND,  OHIO 


V^StinCirSlS      forNatwalUU 

Oraflex,  Kodak,  Foreign  Cameras,  Zeiss, 
Goerz,  Cooke,  and  all  other  high  firxmde  I^enses 
and  Motion  Pictnre  Cameras.    Save  25%  to  50%. 

flmik  Onv  Pritf>A  Write  at  once  for  Com- 
\jei  V/ur  I^nce  pj^^^  catalog  and  month- 
ly Bargain  List.  Experts  on  equipping  expedi- 
tions for  still  or  Motion  Picture  work.  Write 
today  to  Gniflex  Headquarters  of  America. 

D  ACG  CAMERA  COMPANY 

DrmWftJ    109  B.  DMtf bom  St.      ChlcafO,  HL 

DEPT.  US 


Ifejtdlj  Shortly 

THE  PHYSICS  OF  THE  AIR 

By  WILLIAM  J.  HUMPHREYS.  PhJ>. 
Proleflsor  of  Meteorological  Physics,  U*  8.  Weather  Bureau 

A  rational  and  deductive  treatise  on  the  physics  of 
the  atmosphere.  Of  great  valne  to  meteorologists, 
ph3rsici8ts  and  the  aviator. 

650  pages,  many  illustrations,  8vo.    Price  |5.00 

Addftss  ordtrs  and  tnquMes  io 

THE  FRANKLIN  INSTITUTE 

PHILADELPHIA,  U.  S>  A. 

The  Ellen  Richards  Research  Prize 
of  $i,ooo  is  offered  for  award  in  the  year 
1 921.    Theses  by  women  based  on  inde- 
pendent  laboratory  research  are  eligible 
for  competition. 

For  circulars  of  information  and  appli- 
cation blank,  apply  to  Dr.  Florence  R. 
Sabin,  Johns  Hopkins  Medical  School, 
Baltimore,  Maryland. 
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Cniversity  of  Ctah,  Department  of 

ehemistry.  One  instructor,  $1200. 
Four  or  five  Assistants,  $400  each.  Good 
opportunity  for  Research.  Address?  De- 
partment of  Chemistry,  University  of  Utah, 
Salt  I,ake  City. 

PHTSIOLOGT.  Asdatuit  Wanted.  Salary,  $2000. 
Give  education  and  experience  in  letter  of  applica- 
tion. Address :  Dr.  G.  Bach  man,  E  mory  University, 
School  of  Medicine,  Atlanta,  Ga. 

SCHOOL  OF  CHEMISTRY 
University  of  Minnesota 

Several  instructorships  in  chemistry  are  open, 
•alary  around  $2000  depending  upon  qualifications. 
Also  five  half-time  aasistantships  open  to  graduate 
students.  Men  interested  in  these  positions  should 
submit  references  and  a  statement  of  qualifications 
to  Dean  O.  M.  Leland. 

TEACHERS  WANTED-Many  CoUega 

vacancies  on  hand  for  men  in  all  departments 
of  Science  at  salaries  up  to  f  3000.  Special 
terms.  Address,  The  Interstate  Teachers* 
Agency,  Macheca  Building,  New  Orleans,  La. 


WANTED— Polariscope,  second  hand, 

good  working  condition.  Address  Chemical 
Dep't.  Connecticut  Agricultural  College, 
Storrs,  Connecticut. 

FOR  SALE— Complete  set  of   Kiyslcal  Reviewt 

comprising  Vob.  I-XXXV,  O.  S.,  and  I  to  XV,  N. 
S.,  inclusive.  R^fular  price  I175;  will  sell  for  I150. 
Address  K,  care  of  Science,  Garrison,  N.  Y. 

OPTIC  PROJECTION 

Pkinfliplas,  fawrfitniiiifln  aad  on  of  the  Kitfle  La&tws.  Opmqpm  ' 
Laatsm,  Pio|eellon  Bfioroaeopo  ud  MotIbc  Flolara  UsflWim 
fOO  paeea.  400  figs.     By  Sntov  Hnmr  QAOa.  B.fl.,  uA 
Bmact  Pntfs  Qaqs.  PbJ>.    PostiMid.  |3iM>. 
THE  COMSTOCK  PUBLI8iaNGCO^IikMa.N.T. 

BIOLOGICAL  MATERIAL 

FOR  EXHIBITION  AND  DISSECTION 

Send  far  price  list  of  eooloQiettl  and  hatanieai 
nuUerial 

H.  EDW.  HUBERT 

3615  MotpoinoBe  St*  New  Ori«miis»  La. 


Pfansfiehl  Bacteriological  Sugars 


ATsbtnose 
Duldtol 

Galactose 

Glucose 

Gi^cogen 

Inositol 
InuKn 


ULTRA  PURE 

Invert  Sugar 
Lactose 
Levulose  from 

Inulin 
Levulooe,  Syrupy 
Maltose 


Mannitol 

Man  nose 

RaSino&e 

Hhamnf>se 

Sucrose 

Xylose 


W«  can  aleo  iupply  many  rare  reagenta  such  as  Uric  Add,  Pan* 
DlinalJiylaiiimobaiixaldelijrdat  Cuplenroiiy  Dimethylglyoume^  £t<u 

CARRIED  IN  STOCK  BY  ALL  THE  LEADiNQ  DISTRIBUTORS 

SPECIAL  CHEMICALS  COMPANY 

DtVOTED  TO  THE   CHEMICAL  INDBPBNDENOe  OF  AMtfUCA 

Highland  Park«  III. 
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HAY  FEVER  MEMORANDA 

SJBRIDBS   III 

Late  Summer  Type.  Patients  whose  hay  fever  develops  in  mid- August  and  continues 
until  frost  should  be  tested  with  the  pollens  of  such  weeds  as  ragweed,  goldenrod  and 
the  related  simflower.  Also  with  the  pollen  of  the  one  important  late  flowering  grass, 
viz.  com,  if  exposed  to  same.  Together  with  any  pollen  of  local  importance — such  as 
alfalfa  in  some  sections — or  cocklebur  in  others. 

Patients  whose  hay  fever  continues  beyond  the  pollinating  seasons — even  into  the 
winter — should  be  tested  with  bacterial  proteins  to  locate  a  possible  secondary  sensitiza- 
tion of  this  type. 

For  those  who  react  to  bacterial  proteins,  specific  bacterial  vaccines  are  indicated  as 
supplementary  treatment. 

ARLCO- POLLEN    EXTRACTS 

For  Cutaneous  Tests  and  Treatment  cover  Early  and  Late  Spring,  also  Summer  and 
Autumn. 

I^iterature  and  hist  of  Pollen  Mxtracia  and  Specific  Bacterial  Vaccines 

on  request 

THE  ARLINGTON  CHEMICAL  CO. 

TONEERS  NEW  YORE 


RADIUM 

TUBULAR  APPUCATORS 
NEEDLE  APPUCATORS  -  FLAT  APPLICATORS 


APPLICATORS  of  SPECIAL  DESIGN 

COMUFTE  WSTALLATIONS  of  EMANATION  APPARATUS 


SOID  ON  BASIS  ofV.S.  BUREAU 
0/  STANDARDS  CERTIFICATE 

UaWEMOWPetes  IWTTEP  BY  OUK 

PHYSICAL,  CHEJMttCAL  and  MEDICAL  DEPARTMENTS 

THE  RADIUM  COMPANY 
OF  COLORADO.  Inc 

MAM  OmCE  W  imXICnON  WORXS 

DENVER.  COLO.  U.&  A 


% 


Chick  Material 


We  can  supply  you  with  chick  blasto- 
derms of  any  age;  in  alcohol  or  in  para- 
ffine. 

Malaria  Preparations 

We  are  making  a  special  trip  to  the 
south  for  the  purpose  of  obtaining  high 
grade  preparations  of  Tertain  and  Quar- 
tan malaria.  We  will  supply  you  with 
a  set  of  slides  showing  the  complete 
cycle  of  stages  as  they  occur  in  man. 
Also  stages  found  in  the  mosquito. 


Writm  for  farthmr  J^taih 


Thia  U  an  excmptional  opportunity 

General  Biological  Supply  House 

1 177  East  55lh  Street         CHICAGO,  ILL. 
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The  Bingham  and 
Green  Variable 
Pressure  Viscom- 
eter and  Plastom- 
eler 

For  the  precise  measurement  of 
Viscosity  and  Plasticity.  See 
Bulletins  278  and  298,  U.  S.  Bur. 
of  Standards,  also  Proc.  A.  S.T. 
M.,  Vols.  18  and  19  and  Jour, 
of  Amer.  Chem.  Soc.,  Vol.  38» 
P.  40,  1916. 

Advantages 

Complete  Pressure  and  Tempera- 
ture control. 

A  duplicate  determination  can  be 
made  at  once  in  the  opposite 
direction.  Amount  of  material 
required  is  small,  less  than  10  cc. 

The  material  is  not  exposed  to  dust  or  other  contamination.  Evaporation 
is  prevented.    The  instrument  is  easily  cleaned. 

The  results  obtained  are  expressed  in  absolute  units  and  are  therefore  repro- 
ducible. The  constants  are  readily  obtained.  No  correction  for  surface 
tensionlis  required. 

The  instrument  consists  of — a  system  of  pipes  with  pressure  regulator,  man- 
ometer, and  accessories,  for  the  accurate  control  of  pressure: 

A  bath  with  stirrer  for  the  control  of  temperature: 

A  special  calibrated  glass  viscosity  tube  for  testing  the  viscosity  of  I^iquids: 

A  metal  plastometer  with  calibrated  capillary  for  determining  initial  force 
required,  also  line  of  flow  in  greases,  waxes,  paints,  clays,  and  other  plastics. 

For  prices  and  additional  information^  write  for  E  St  A  bulletin  No.  277 


HmEr 

■■■■IFOUNDirOlMl^ 


AND 


NEW  YORK 
3H  Aw^  18tk— 19tk  St 


mend 


PITTSBURGH  BRANCH 
2011  JackMB  AiaJ« 
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L>^^nti>0'S'^ 


SCIE 


IVED  ^ 

S  19?0 

f/^Ronv  MUSEUM 


The  Shortest  Path 
to  the  Brain 


is  through  the  eye.  And  impressions  so  received  are  the  more 
indelibly  stamped  on  the  student's  mind  when  they  have  been 
many  times  enlarged  and  intensified  through  the  use  of  a  microscope. 

The  best  results  are  obtained  by  the  use  of 

BAUSCH  &  LOME 

MICROSCOPES 

which  have  been  the  accepted  standard  for  nearly  fifty  years. 
During  that  time  Bausch  &  Lomb  have  followed  every  possible 
line  of  development,  research  and  experiment  that  could  improve 
the  quality  of  the  service  given  by  their  product. 

There  is  a  Bausch  fir  Lomb  model  for  every  micro- 
scopical reguiremenU    Write  for  our  new  catalog. 

BAUSCH  &  LOMB  OPTICAL  CO. 

409  ST.  PAUL  STREET  ROCHESTER.  N.  Y. 

Leading  American  makers  of  Photographk  Lenses^  Microscopes^  ProjecUonrApparatus  (Bidopticans)^ 

OphihdmiC'Lenses  and  Instruments^  Photoirtxcrographic  Apparatus^  Range-Finders  and  Gun-^ 

Sights  fofr  Army  and  Navy^  Searchlight  Reflectors^  Stereo-Prism  BinoctdarSf 

Magnifiers^  and  other  fdghiprade  OpticdL  Products 
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A  Sign 
of  Quality 


A  Marie 

of  Service 


No.  16M.  MECHANICAL  EQUIVALENT  OF  HEAT  APPAItATUS.  Im- 
prowd  form.  This  apparatus  consists  essentiallj  of  one  conical  surface  which 
fits  in  another  conical  surface  and  when  the  shaft  is  rotated  the  outer  conical 
surface  is  rotated  and  with  it  the  inner  conical  surface  is  pulled  around  by  fric- 
tion between  the  two.  This  motion  may  be  retarded  by  placing  weights  on  the 
weight  hanger  which  is  attached  to  the  string  running  over  the  pulley.  By  the 
proper  regulating  of  the  speed  and  adjusting  of  the  weight,  a  condition  of  equili- 
brium can  be  obtained.  By  putting  a  known  amount  of  water  in  the  conical 
vessel  and  measuring  its  temperature  before  and  after  running,  the  amount  of 
heat  generated  by  the  work  done  in  a  certain  number  of  revolutions  can  be 
found.  The  mechanical  energy  used  up  will  be  found  by  the  weight  times  cir- 
cumference of  the  pulley  times  the  number  of  revolutions.  This  apparatus  is 
therefore  capable  of  measuring  in  a  very  definite  way  the  mechanical  equivalent 
of  heat.  It  is  very  accurately  'built,  mounted  on  a  heavy  base,  handsomely 
finished  in  japanning  and  nickel  plating  with  speed  counter  and  50  gram  weight 
hanger  and  weights  of  one  500  gram  and  five  100  gram.  The  pulley  is  25cm.  in 
diameter.  The  base  is  about  10  x  20cms.  and  the  height  of  entire  instrument 
is  about  30cms.  It  is  tested  and  guaranteed  and  is  one  of  the  pieces  much  used 
in  the  many  college  laboratories  ror  the  accurate  determination  of  this  funda- 
mental quantity.    Complete  as  described. 

This  is  one  of  the  special  pieces  described  in  the  text  by  Prof.  Millikan,  '*Me- 
chanics,  Molecular  Physics  and  Heat."  We  manufacture  all  si>edal  pieces  of 
this  text  and  will  be  glad  to  send  you  our  list  on  request.  We  have  lists  for 
practically  all  of  the  commonly  used  texts  and  can  no  doubt  send  a  list  for  your 
text.  Write  us  giving  us  the  name  of  your  institution  and  department  and  the 
text  that  you  use.  Our  service  will  help  3rou  in  selecting  your  equ^mient  for 
the  coming  year. 


W.  M.  Welch 


Company 


Manufacturers^  Importers^  and  Exporters  of  Scientific  Apparatus 

1516  Orleans  Street  Chicago,  IlL,  U.  S.  A« 
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Chemical  Industries  Exposition 

Grand  Central  Palace,  New  York,  Sept.  20-27 

The  Annual  Chemical  Show  is  a  great  opportunity  for  the  teacher 
of  science  to  see  what  progress  has  been  made  during  the  preceding 
year  in  the  industrial  and  laboratory  arts. 

Each  exhibitor  makes  a  special  effort  at  this  time  to  show  his  ac- 
complishments in  the  way  of  newly  developed  apparatus. 

Although  the  exhibits  have  a  particular  bearing  on  chemical  in- 
dustry, among  the  processes  that  are  shown  and  the  apparatus  and 
instruments  that  are  demonstrated,  there  is  hardly  a  single  process 
or  instrument  that  does  not  involve  a  physical  method  or  a  physical 
measurement. 

The  Show  is  a  demonstration  of  the  very  close  relation  between 
Chemistry  and  Physics. 

We  are  sure  that  those  readers  of  Science  who  find  it  possible  to 
attend  will  be  particularly  interested  in  Leeds  and  Northrup  Com- 
pany's exhibit,  in  Booth  55,  Main  Floor. 

Our  advertising  during  the  past  year  has  persistently  pointed  out 
the  possibilities  of  applying  Electrical  Measuring  Instruments  to 
Chemical  Processes.  Some  of  these  applications  are  industrial, 
others  have  more  to  do  with  laboratory  technique.  Many  of  the 
newly  developed  instruments  will  be  shown  in  operation. 

Among  other  things,  there  will  be: 

A  Bavie  Hydrogen  Ion  Potentiometer  ^  which  semi-automaticaUy  plots 
an  acid-base  titration  curve  on  paper  that  directly  gives  the  hydrogen  ion 
concentration  at  any  point  on  the  curve. 

A  Type  K  Potentiometer  Outfit  with  Clark  Hydrogen  Electrode^  mounted 
on  a  stand  with  motor-driven  shaking  device. 

A  Portable  Hydrogen  Ion  Potentiometer  that  is  especially  suitable  for 
biological  and  water  survey  work. 

A  cordial  invitation  is  extended  to  you  to  visit  our  booth 
and  let  us  tell  you  more  about  these  instruments 

LEEDS  8c  NORTHRUP  COMPANY 

BLBCTIIICAL  MEASURING  INSTRUMENTS 

4001  8TBNTON  AVENUE  PHILADELPHIA*  PA. 
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The  Butterflies  of  Eastern  United  States 

and  Canada 

By  SAMUEL  H.  SCUDDER 

Three  volumes,  quarto,  with  89  plates  (18  colored),  4  maps,  3  por- 
traits, and  1958  pages  of  text 

THIS  great  work  is  still  the  standard  authority  on  North  Ameri- 
can Butterflies.     It  should  be  in  every  important  American 
library,  and  in  all  entomological  libraries  of  the  entire  world. 

A  limited  number  of  sets,  newly  bound  in  buckram,  three  vol- 
umes, are  offered  for  sale  by  Mr.  Sherman,  at  the  greatly  reduced 
price  of 

TWENTY-nVE  DOLLARS 

(The  subscription  price  was  Seventy-Five  Dollars) 


The  Butterflies  of  North  America 

By  WILLIAM  H.  EDWARDS 

Superb  set  of  this  very  rare  work,  three  series  complete,  with  152 

hand-colored  plates 

Price  on  application 

The  Natural  History  of  the  rarer  Lepidopterous 
Insects  of  Georgia 

By  JOHN  ABBOTT  and  J.  R  SMITH 

The  great  folio  of  1797,  with  104  hand-colored  plates 
Price  on  application 

—  MANY   OTHER   FINE    ENTOMOLOGICAL   WORKS   ON   HAND  — 

Send  for  Catalogues  7  and  8  {zoo  and  no  pages,  respectively) 

"BOOKS  ON  INSECTS" 

JOHN  D.  SHERMAN,  JR.,  132  PRIMROSE  AVENUE,  MOUNT  VERNON,  N.  T. 
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QEN-EU-ITE 

A  SELF  LUBRICATINQ  BEARING  METAL 

GEN-EL-ITE  is  a  product  of  the  General  Electric  Company's  Re- 
search Laboratory. 

The  many  cases  where  oil  lubricated  bearings  are  objectionable  led 
to  investigation  of  the  lubricating  properties  of  metals. 

Gen-el-ite  was  the  result.  Difficulties  of  lubrication,  objectionable  to 
oil  itself  and  the  comparatively  high  temperatures  to  which  the  bearings 
may  be  subjected  were  the  foundation  of  the  necessity  satisfied  by  the 
Research  Laboratory, 

Gen-el-ite  is  pressed^to  shape. 

For  further  details  write  the  Schenectady  (N.  Y.)  office.  Owing  to  the 
nature  of  Gen-el-ite,  the  various  applications  must  be  individually 
considered. 


GENERAL  ELECTRIC  COMB^NY 


GENERAL  OFFICE 
SALES  OFFICES  IN 


3SB-23 


SCHENECTADY,!N^ 
ALL  LARGE  CITIES 
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DIFCO 


Dehydrated  Culture  Media 

ACCURACY  is  the  goal  of  all  work  in  bacteriology,  as  weB  as  in 
chemistry.  It  is  better  served  when  all  bacteriologists  work 
with  uniform  culture  media,  standardized  to  a  high  degree  of 
uniformity,  as  in  the  use  of  "Difco"  Culture  Media,  Dehy- 
drated. Uniformity  of  cultunfl  factors  is  assured,  either  for 
the  tame  worker  at  different  times,  or  for  different  workers 
at  the  tame  time. 

SPEED  is  greatly  desired  in  bacteriological  procedure  and  no  ad- 
vance in  this  respect  has  been  made  for  many  years  that  com- 
pares with  the  use  of  **Difco"  Culture  Media,  Dehydrated. 
The  saving  in  time,  as  contrasted  with  the  old  methods,  is  easHy 
demonstrated,  and  the  difference  is  incredible. 

CONVENIENCE  becomes  a  prime  consideration  when  accuracy 
and  speed  are  at  stake.  Tlie  convenience  of  ''  Dif  co  **  Culture 
Media^  Dehydrated,  can  be  appreciated  only  by  actual  trial. 
Think  of  having  a  dozen  different  formulas  in  convenient 
packages  on  your  shelves,  needing  only  one  weighing  and  the 
addition  of  water  to  obtain  a  medium  ready  to  sterilize. 

ECONOMY  is  a  consideration  when  quality  has  been  satisfied. 
The  use  of  "Difco"  Culture  Media,  Dehydrated,  assures 
economy,  not  only  thru  the  factors  of  Accuracy,  Speed,  and 
Convenience,  but  by  actual  comparison  of  costs,  based  on 
materials,  labor  and  time. 


More  than  a  dozen  standard  formulae,  all  carried  in  stock  by 
the  principal  dealers  in  scientific  supplies.  Descriptive  bulle- 
tins upon  request. 


Your  inquiries  are  solicited 


DIGESTIVE  FERMENTS  COMPANY 

DETROIT,  MICHIGAN,  U.  S.  A. 


J 
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The  Ideal  Balance  for  the  Class  Room 

$65'^ 


A 

QuaU^ 

Balance 

at  an 

Inexpensive 

Price 


No.  286 


2U.  Stadenf  a  Model  Analjrttcml  Balance.  This  ia  an  analytical  balance  of  aimplified  deaign, 
of  fall  sise ;  the  materials,  the  workmanship  and  the  finish  of  this  balance  are  the  same  as  the 
more  expensive  balances. 

Ciae— Solid  mahogany,  finished  and  rubbed;  17"  wide,  16"  high,  9"  deep,  counterpoised  door. 
Beam— Alnminom,  truss  type,  6"  long,  finished  in  black  with  50  divisions  on  each  side  of  the 

center  (a  great  convenience  in  weighing).    Balance  screws  on  each  end. 
Bearinga — ^All  edges  and  bearings  of  agate. 

Dial— Graduations  are  red  on  white  background  so  that  black  pointer  is  easily  observed. 
Bowa— 8^"  high,  A)("  wide,  and  will  accommodate  any  of  the  modem  absorption  bulbs. 
Capacity— 200  grams  in  each  pan.    Sensitive  to  1/10  mg. 

This  balance  has  a  brass  column,  a  circular  universal  level,  a  double  rider  carrier,  adjustable 
leveling  feet  and  a  pan  arrest  independent  of  the  beam  release.  Price,  $65.00 

— In  Stock  for  Prompt  Dmlioury — 

Seiiiiifte  HiaBHWM  CowMinr 

*  Gverythin^  for  the  LcUborator^  ^ 

Pittsburow^Pa. 
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COMPTON 

QUADRANT 

ELECTROMETER 

PROBABLY  THE  MOST 
SENSITIVE  ELECTRO- 
STATIC INSTRUMENT 
AVAILABLE 

Ask  far  Catalog  IS 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRIC  AND   ELECTRICAL 
PRECISION    INSTRUMENTS 

636-640  EAST  STATE  STREET 
TRENTON,  N.  J. 


Central  Slectrlcal  Syitom  of  Comptoa  Kl«ctrom«t«r 


Compression  Carbon  Rheostats 


For  lerTlce  that  rognlrefl  ezeeeedin^  ''ihie^  and  mifonii  current  regoiatlon*  we  offer  Oie  fol» 
lowing  rheoetats:— 


No. 

no 

20 
90 
10 


Normal 
Rating 
Waitr 


260 
1000 
1500 
8000 


ADpro)B__. 

Raogeof 

Beabtanoe 

.06— 6ohiiia 


.01—2     " 
.006—1  •• 


«u3DflP09CIBUKi6 

Overndl 
THmftnaoiii 
161"  \on%^A\"  wide 
igh 

\ 


DuDcnaiona  of 

Carbon  Plftftka 

50  blocks  A"  thick 

\\"  square 
65  blocks^"  thick 

2"  square 
60  blocks  I"  thick 

S''  square 
60  blocks  I"  thick 
41*  square 
•  This  rfaeostai  is  aai^plied  with  three  moTaUe  terminal  platai^  as  shown  in  the  plotars. 

WriU  finr  BuUmtin,  No.  937.  d—er€bing  '^Jagmhi''  IMforaUn-y  JBJboMtai 


Net 


Y'  long  4*"  1 

5i"high 

20"  long  5f '  wide 

6"^hi«h 
22"  lon^  tI" 


wide 


7rhi^h 
22"  louff  Cr  wide 


louff  9' 
d'^Wgh 


$12.50 

$25.00 

$60.00 

Price  on 
applieatioo 


JAMES  G.  BIDDLE       1211-13  arch  st.,  Philadelphia 
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New  Books 


FttadamenUls  of 
Human  Anatomy 

Bj  Maksh  Pitzmav,  A.B.,  H.D.,  FrofeMor  of  Anat- 
omT  in  Dentol  Dept,  WMhlngton  UnlTeraity.  St.  Louis. 
86e  Paget,  101  ori^al  iUustnilont.    Price,  doth,  $4.00. 

A  practical  book  on  anatomy  for  the 
physician  and  student,  including  its 
borderland  districts.  Just  published. 
The  beautiful  pen  and  ink  and  halftone 
drawings  were  all  made  bv  Howard 
French,  under  the  personal  direction  of 
the  author. 

Mysticism,  Freudlanism  and 
Scientific  Psycliolosy 

By  Kkight  Dun  lap,  ProfesMr  of  Pqrdiologj  at 
Johns  Hopkins  UniTorsitT,  Baltimore.  Author  of 
"Personal  Beauty  and  Racial  Bettennent,"  etc  100 
pages,  wiUi  special  Jacket.    Price $1.50 

This  timely  book  analyzes  the  current 
Freudian  movement  in  detail,  and  states 
in  the  light  of  analysis  the  ^ndamental 
principles  of  present-day  psychology. 
Written  in  popular  style. 
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General 

gr  Claib  Blsxeb  TmursB.  Assistant  ProfMSor  of 
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Chapters  by  Wm.  Ricb,  Dean  Tufts  Dental  School. 
400  pages,  52  illustrations.    Price,  doth,    .  .  .      $4.00 

A  new  work  on  hygiene  that  will  appeal 
to  physicians  and  dentists  alike.  The 
first  work  that  takes  for  its  principal  field 
the  hygiene  of  a  single  set  of  organs 
(teeth)  and  reaches  out  firom  these  to  the 
rest  of  the  body. 


Venereal  Diseases:  Clinical 
Aspect  and  Treatment 

By  J.  E.  R.  McDonaoh,  F.R.C.8^  Burgeon  to  London 
Lock  Honital.  London,  etc  With  an  Atlas  of  106 
color  and  21  halftone  illustrations.  450  pages,  7}<t  10 
inches.    Price fao.OO 

A  most  complete  work  on  the  existing 
clinical  knowledge  of  venereal  diseases. 
The  beautiful  color  plates  (106)  give  you 
one  of  the  best  atlases  on  this  subject  pub- 
lished. Treatment  unusually  complete 
and  up-to-date. 

Arteriosclerosis  and 
Hypertension 

By  Louis  M.  Wabfikld.  A.B.,  M.D.,  F.A.C.P.,  Poiw 
merly  Professor  of  Clin.  lied,  in  Muxiuette  UniTersity. 
etc  8d  edition,  revised  and  enlarged.  266  pages,  60 
iUustrations.    Price fiOO 

Practically  a  new  book.  Completely 
covers  arteriosderoeis,  hardening  of  the 
arteries,  hypertension,  problems  in  life 
insurance  examination,  with  a  complete 
illustrated  chapter  on  blood  pressure  that 
is  most  thorough  and  up-to-date. 

Exopiithalmic  Goiter  and  its 
Nonsurgical  Treatment 

By  ISBASL  Bbam,  KD..  Instructor  in  Clinical  Medi- 
cine, JeiR)rson  Medicd  CoUege,  Philadelphia.  450 
pages,  beautiiUlly  printed  and  bound.    Price  .  .  19.50 

A  new  book  on  one  of  the  most  important 
subjects  before  the  profession  today.  If 
you  want  the  last  word  on  the  nonsurgical 
treatment  of  goiter  from  one  who  has  suc- 
cessfully treated  hundreds  of  cases,  then 
you  should  send  for  Bram's  new  book. 
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Nil.  49196.     Constant  Temperatnre  Batk*      No.  49196.    Constant  Temperature  Bath,  witk- 
exterlor  Tlew.  out  metallic  Jacket,  and  wltH  Waak- 

bvm  cell  In  position. 

For  a  ffreat  variety  of  work  in  the  measurement  of  electrolytic  conductivities,  we  rec- 
ommend this  Constant  Temperature  Bath  as  developed  in  the  experimental  laboratories 
of  the  Leeds  &  Northrup  Company.  It  is  without  automatic  regulation  and  is  intended 
for  use  with  a  Beckman  thermometer  reading:  to  O.Ol^C.  This  bath  consists  of  a  glass  jar 
9  X  12  inohes  enclosed  in  a  polished  metallic  jacket  which  provides  an  air  insulating  space. 
The  removable  lid  is  insulated  with  cork  and  carries  the  thermometer  holder,  adjustable 
support  for  the  incandescent  lamp  and  stirringr  device;  holder  A  for  two  test  tubes  is  also 
provided.  These  tubes  are  partially  filled  with  mercury  and  in  them  are  placed  the  amal- 
g-amated  ends  of  the  lead  wires  for  connecting  to  the  bridge  through  the  binding  posts  B. 
Two  insulated  connectors  run  from  these  tubes  to  the  mercury  tubes  of  the  conductivity 
cell.  This  method  of  making  connections  is  convenient  and  reduces  the  passage  of  heat 
between  the  cell  and  the  room,  as  both  ends  of  the  connecting  wires  are  at  the  temperature 
of  the  bath.  Support  for  the  conductivity  cell  C  is  suspended  across  the  top  of  the  jar  and 
the  cell  is  held  in  place  by  spring  clips.  The  stirring  device  is  provided  with  pulley  for 
belt  drive,  as  this  method  keeps  the  motor  away  from  the  bath  vapor  and  permits  regula- 
tion of  speed  by  means  of  cone  pulleys. 


49196. 


Constant  Temperature  Bath,  as  above  described,  but  not  including  Beckmann 
thermometer,  conductivity  cell  or  regulating  rheostat 
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THE  SCIENTIFIC  TEACHING  OF 
SCIENCE 

Science,  with  its  introduction  of  the  lab- 
oratory, was  expected  to  revolutionize  teach- 
ing. But  the  ever-recurring  distrust  of  the 
new  has  given  us  a  curious  combination  in  our 
scientific  departments  of  the  modem  labora- 
tory, the  medieval  lecture,  and  a  degenerate 
form  of  the  Socratic  quiz.  And  the  student 
feels  them  about  as  far  apart  in  content  as  in 
origin.  While  the  head  of  the  department  is 
lecturing  to  him  on  chlorine,  the  second  man 
in  the  department  is  directing  him  in  the 
manufacture  of  sulfur  dioxide,  and  some 
assistant,  once  a  week,  is  extracting  from  his 
brain  all  it  contains  of  hydrogen  sulfide.  An 
unsavory  mess  it  is  I 

If  we  could  accept  as  the  purpose  of  educa- 
tion the  development — ^perhapfe  it  is  more 
accurate  to  say  the  restoration — of  the  right 
mental  attitude  in  the  student,  we  could  bring 
order  out  of  this  chaos.  For  we  should  then 
see  that  the  dogmatic  handing  on  of  facts 
through  lecture  and  text-book  inculcates  the 
wrong  attitude  of  mind  in  the  student.  A 
student  will  much  more  rapidly  develop  the 
right  mental  attitude  by  discovering  facts  for 
himself,  even  though  they  were  known  before, 
than  by  memorizing  a  multitude  of  facts  dis- 
covered by  other  people.  Men  prate  a  good 
deal  these  days  about  the  conservation  and 
development  of  our  natural  resources,  and  are 
curiously  neglectful  of  our  greatest  resource, 
humanity's  power  of  creative  thinking.  The 
little  child  is,  of  course,  the  scientist,  par 
excellence,  curious,  experimental,  creative. 
Our  education  must  retain  and  build  on  the 
curiosity  and  experimental  eagerness  of  the 
child,  and  develop  his  power  of  creative 
thought.  We  can  never  know  what  the  new 
generation  has  to  contribute  to  us  till  we  give 
it  greater  opportunity  to  express  itself.  We 
think  when  we  have  let  a  student  choose  his 
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major  subject  we  have  given  him  all  the  free- 
dom it  is  safe  to  give  him. 

It  is  curious  how  far  we  are  from  the  idea 
that  a  university  exists  primarily  to  develop 
this  power  of  creative  thought  in  its  students. 
K  our  teaching  is  to  develop  this  power,  we 
much  change  the  focus  of  our  work.  Hereto- 
fore we  have  had  vaguely  in  mind  as  our 
focus  a  text-book  or  an  instructor.  But  in- 
stead of  a  tyrannical  text-book  or  the  in- 
structor's somewhat  egotistical  presentation  of 
ideas  in  his  lectures,  instead  even  of  his 
charming  and  stimulating  personality,  we 
must  chose  as  the  focus  for  our  teaching  the 
student  and  his  problems.  Every  student  has 
all  sorts  of  problems  more  or  less  consciously 
in  mind  when  he  comes  to  a  university.  The 
laboratories  books  and  instructors  should  exist 
as  aids  in  the  solution  of  those.  Before  he 
has  gone  far  in  his  investigations,  if  labora- 
tory, library  and  instructor  are  adequate,  they 
will  have  led  him  out  toward  several  other 
departments  of  the  university,  and  a  con- 
tinuously increasing  number  of  other  problems 
will  be  tempting  him  on. 

The  lecture,  the  quiz,  the  laboratory  manual, 
the  text-book  must  be  tools  for  the  stud^it 
rather  than  guides.  The  logical  order  under- 
lying the  text-book  and  lecture  is  that  of  a 
I>erson  with  many  years  experience  in  a  sub- 
ject. The  student  approaches  the  subject  in 
quite  a  different  way,  touching  it  at  only  a 
few,  possibly  unrelated,  points.  The  logic  of 
another,  more  experienced  mind  lacks  signifi- 
cance for  him.  He  needs  to  evolve  his  own 
orderly  arrangement  of  the  subject  That  is 
all  he  can,  as  yet,  comprehend.  The  labora- 
tory manual,  with  its  arbitrarily  selected  ex- 
periments, is  similarly  objectionable;  it  starts 
not  with  the  student's  problems,  but  with  im- 
posed problems.  No  lecture,  or  text-book,  or 
laboratory  manual  exactly  fits  any  one's  needs. 
The  quiz  as  at  present  conducted,  instead  of 
being  used  even  as  Socrates  used  it  to  lead  up 
to  some  definite  idea,  or  instead  of  its  being, 
as  it  ought  to  be,  a  frank  give  and  take  be- 
tween coworkers,  has  become  merely  insulting. 

In  place  of  these  must  be  substituted  the 
laboratory,  reference  books,  private  consulta- 


tion with  the  instructor,  group  discussions,  and 
an  occasional  supplementary  lecture.  This 
means  merely  that  the  university  exists  for 
the  stud^it,  be  he  called  student  or  instructor, 
twenty  years  old  or  seventy,  modest  scientist 
or  titled  grandee.  It  means  that  the  older 
student  is  to  see  that  the  younger  student  has 
what  he  needs  to  work  with,  that  he  can  find 
the  reference  books  he  needs,  that  he  has 
access  to  the  more  complete  experince  of  this 
elder  whenever  his  problem  seems  to  require 
experience  greater  than  he  has  at  his  own 
conmtiand.  It  means  that  instead  of  memo- 
rizing facts  for  possible  future  use,  the  stu- 
dent is  already  at  his  life  business  of  solving 
problems,  the  business  he  began,  by  the  way, 
in  the  cradle.  The  group  discussion  will,  of 
course,  be  based  on  the  problems  that  have 
arisen  in  the  laboratory,  will  be  reports  of 
laboratory  work,  and  will  relate  the  knowledge 
gained  there  with  other  sciences  or  other 
aspects  of  the  same  science.  And  now  and 
then,  there  may  be  a  lecture  by  a  visiting 
scientist  on  his  specialty.  There  is,  of  course, 
gain  rather  than  loss  in  the  instructor's  re- 
porting from  time  to  time  his  own  research 
work,  or  some  particular  interest,  or  biblio- 
graphic suggestions,  just  as  the  other  students 
do.  Such  reports  will  give  the  younger  stu- 
dents greater  acquaintance  with  the  instruc- 
tor's point  of  view  than  th^  could  get,  per- 
haps, merely  through  conversations.  But  in 
such  reports  the  instructor  takes  his  place  as 
a  fellow  student,  not  as  a  superior.  Labora- 
tory, reference  books,  a  more  experiwced 
scientist  to  consult,  occasional  exchange  of 
ideas  with  groups  of  fellow  workers,  these  are 
all  our  incipient  scientists  need. 

For  three  years  the  experiment  was  made 
in  a  scientific  department  of  one  of  our 
middle  western  universities  of  teaching  by  the 
method  just  suggested,  so  far  as  that  could  be 
done  imder  the  conditions  that  exist  in  every 
university  at  present  All  the  courses  in  the 
department  were  so  conducted,  the  students 
ranging  in  rank  from  freshmen  to  graduates, 
and  numbering  usually  about  twenty  to  the 
course. 

At  the  beginning  of  each  course  there  were 
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conferences  with  the  students,  who  had  regis* 
tered  for  the  work,  to  find  out  why  th^  were 
there,  what  contact  they  had  already  had  with 
problems  in  this  subject,  what  points  th^ 
expected  the  course  to  dear  up  for  them. 
Thoy  were  asked  to  prepare  a  rough  outline 
of  the  subject,  limited  though  their  knowl- 
edge was,  and  from  this  outline  their  labora- 
tory work  was  begun,  so  that  th^  began  with 
the  points  of  contact  previously  made  with 
the  subject,  and  were  already  at  work  organ- 
izing what  slight  knowledge  th^y  had. 

Each  student's  laboratory  work  was  made 
at  all  times  the  center  of  his  activity;  it  was 
starting  point  and  unifcdng  element.  The 
questions  that  arose  in  the  student's  mind 
during  his  laboratory  work  were  the  basis  of 
laboratory  conversations  and  class-room  dis- 
cussions. Most  of  the  conferences  on  work 
took  place  in  the  laboratory,  when  problems 
arosa  The  class  room  was  used  in  part  for 
the  discussion  of  problems  that  could  not  well 
be  worked  out  in  the  laboratory  because  t>f 
lack  of  time  or  equipment.  This  discussion 
of  more  general  problems  and  of  investigations 
carried  on  by  other  scientists,  though  usually 
introduced  by  the  instructor,  was  brought  in 
when  suggested  by  the  laboratory  work  of  the 
students.  Each  student  presented,  also»  dur- 
ing this  class  hour,  the  results  of  his  own 
research  studies.  And  though  many  problems 
were  individual  in  origin,  some  of  them  were, 
of  course,  related,  and  lent  themselves  well  to 
ffToup  discussion.  It  is  true  the  students 
were  less  interested  in  the  discussion  of  each 
other's  investigations  than  in  their  own;  still, 
a  problem  that  a  fellow  student  feels  vividly 
is  more  interesting  than  one  imposed  by  an 
instructor.  Nearly  all  work  was  done  in- 
dependently of  both  his  fdlows  and  the  in- 
structor, in  so  far  as  the  student  was  able, 
unaided,  to  solve  his  own  difficulties. 

Most  of  the  systemization  of  work  was  done 
in  laboratory  conversations  between  instructor 
and  student.  Such  correlation  was  urged 
tluroughout  the  course.  Attempt  was  made  to 
order  data  as  th^  accumulated.  At  the  end 
of  the  course,  this  systemization  was  rounded 


out  in  a  second  outline  of  the  subject  the 
students  prepared. 

The  students  almost  invariably  floundered 
at  first.  They  had  grown  so  dependent  on 
directions  that  for  a  time  they  could  only 
with  difficulty  initiate  work  of  their  own. 
Gradually  they  came  to  understand  what  was 
expected  and  they  became  clearer  as  to  what 
they  themselves  wanted.  And  as  the  course 
continued  the  method  seemed  to  them  in- 
creasingly desirable  and  successful. 

There  were  difficulties  and  hindrances  in 
applying  the  method,  of  course.  Almost  all 
of  them  came  from  having  to  fit  it  into  the 
regular  unirersity  system.  It  couldn't  be 
adopted  wholeheartedly  because  of  the  regular 
schedule;  and  when  work  was  prescribed  in  all 
other  courses  and  enforced  by  examinations, 
there  was  a  tendency,  naturally,  to  slight  a 
more  flexible  course. 

And  it  is  difficult  to  persuade  a  student  one 
is  really  interested  in  his  opinions  when  all 
through  his  home  and  school  life  independent 
thinking  has  been  discouraged  as  incon- 
venient. But  probably  it  is  better  to  save 
him  at  the  eleventh  hour  than  let  his  power 
to  think  be  dammed  forever.  It  certainly 
seems  absurd  to  dictate  all  details  of  work  to 
the  undergraduate  and  expect  the  graduate 
student  suddenly  to  manifest  originality,  in- 
itiative and  creative  power.  The  method  of 
the  little  child  and  the  graduate  student 
should  not  be  interrupted  by  the  years  of 
directed  mental  effort  our  present  school  sys- 
tem imposes,  should  not  because  it  is  ineffi- 
cient, and  so  fatiguing  as  to  be  almost  dis- 
astrous. It  is  equally  important  that  the  be- 
ginnings of  a  science  be  taught  by  the  scien- 
tific method  as  that  graduate  work  be  so 
carried  on.  For  the  early  years  in  any  sci- 
ence should  be  given  largely  to  discovery  and 
original  research,  as  are  the  early  years  of 
childhood.  Thinking  and  first-hand  contact 
would  better  come  early,  else  they  may  never 
come. 

The  difficulty  of  handling  many  students  in 
this  way  is  more  fancied  than  real.  One  can 
not,  of  course,  believe  it  possible  to  know  and 
develop  individually  as  many  students  as  one 
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can  lecture  at.  But  if  lecturer,  laboratory  as- 
sistants, quiz  aides  combined  and  divided  the 
entire  group  in  any  department,  students 
would  develop  more  power  than  under  the 
present  method.  They  might  not  come  in 
contact  with  as  many  facts,  but  they  would 
retain  more  of  those  they  did  become  ac- 
quainted with^  and  their  power  of  thought 
would  be  much  greater.  We  have  probably 
swung  to  an  extreme  anyway  in  paying  large 
salaries  to  a  few  lecturing  departmental 
heads;  we  should  have  a  better  faculty  and 
consequently  a  more  creative  generation  of 
scientists  developing  if  we  spread  our  re- 
sources more  equably  over  the  entire  teach- 
ing force. 

A  few  other  objections  to  the  method  one 
always  expects  to  encounter  in  any  discussion 
of  it:  that  students  are  purposeless  and  lazy; 
they  must  have  their  work  planned  for  them 
and  be  held  or  driven  to  it.  They  are  chil- 
dren. Yet  an  unspoiled  child  is  purposeful. 
And  even  if  a  freshman  is  somewhat  dulled 
by  his  previous  training,  that  seems  scarcely 
a  good  reason  for  going  on  with  the  dulling 
process. 

One  hears,  too,  that  the  years  of  prepara- 
tion are  so  short  and  the  facts  of  knowledge 
so  many  it  is  the  business  of  the  instructor 
to  organize  material  into  simple  form,  easy 
to  memorize,  and  give  it  to  the  students  in 
lectures  or  text-books.  Of  course  if  a  imi- 
versity  chooses  to  do  this  inferior  sort  of 
work,  training  accurate  automata  instead  of 
turning  out  thinkers,  that  is,  presumably,  its 
privilege.  One  wishes, .  though,  there  were 
some  place  students  who  didn't  choose  to 
become  automata  could  go.  So  little  of  life 
is  lived  at  the  conscious  level,  and  it  is  pri- 
marily from  that  part  of  life  that  progress  is 
obtained,  it  seems  a  pity  to  shorten  a  man's 
real  living  and  limit  his  contribution  by  dis- 
couraging living  at  that  higher  level. 

Another  objection  that  is  subconscious 
rather  than  expresed  is  that  the  method  re- 
quires rather  more  self  restraint  and  mental 
flexibility  than  most  instructors  feel  equal  to. 

Whether  or  not  it  seems  worth  while  to 
excavate  beneath  the  crust  of   indiflerenece 


formd  in  self-defense  during  the  preparatory 
years  of  prescribed  work  will  depend  on  the 
value  one  places  on  creative  thinking.  Per- 
haps it  does  not  seem  to  every  one  our  great- 
est natural  resource;  but  such  an  one  is  prob- 
ably not  himself  very  creative. 

It  is  f requ^atly  contended  that  under  such 
a  method  of  teaching  a  student  will  lack 
system  and  an  orderly  grasp  on  the  whole 
subject.  The  amount  of  systemization  of 
knowledge  will  undoubtedly  vary  among  free 
students;  some  orderly  arrangement  of  mate- 
rial there  must  be.  But  the  creative  mind  is 
less  uitent  on  classifying  data  than  in  gather- 
ing more,  and  in  projecting  new  theories.  It 
cares  less  to  make  of  itself  a  card  index  of  the 
literature  on  any  subject  than  to  ''push  for- 
ward the  boundaries  of  knowledge.'' 

The  real  rock  on  which  the  method  is  likely 
to  foimder,  however,  is  the  executive  mania 
for  definite  classification  of  mentality.  We 
must  rule  out  variations  from  the  medium. 
We  must  know  in  just  what  stage  of  develop- 
ment each  student's  mind  is— or  rather,  at 
just  what  point  in  the  assignment  of  the 
year's  work  he  is.  However  could  we  give 
degrees?  We  can  not  be  bothered  with  all 
this  individualized  education.  We  don't  want 
thinkers  anyway;  we  want  followers. 

None  of  these  difficulties  and  hindrances 
greatly  matter,  once  we  are  convinced  of  the 
need  for  developing  creative  thinkers  in  our 
scientific  courses. 

But  it  will  require  grace  to  step  down  from 
the  lime  light  of  the  lecture  platform,  to  cure 
ourselves  of  this  contagion  of  text-book  writ- 
ing. We  elders  are  so  sure  that  out  of  our 
greater  experience  we  can  save  our  students 
effort  and  time.  It  is  a  clogging  efficien<7  we 
seek.  The  greatest  contribution  we  can  make 
to  a  devdoping  mind  is  to  ''stand  out  of  its 
sunlight"  And  in  the  long  run,  that  is  the 
most  efficient  method;  for  individual  initiative 
produces  most  in  the  least  time,  and  produces 
it  with  a  minimum  of  effort  and  friction. 
The  problem  we  oiu*8elve8  find  is  a  fascina- 
tion; the  problem  some  one  dse  sets  us  is  a 
task.  And  our  memory  in  the  latter  case  is 
treacherously  unreliable,  while  the  knowledge 
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we  worry  out  for  ourselves   is  seldom  for- 
gotten. C.  Q.  MaoAbthub 
Stanford  TJniviesity 


LEVULOSB  SIRUP 

The  present — and,  we  are  told,  very  likely 
the  permanent — shortage  of  crystallized  sugar 
is  stimulating  very  markedly  the  interest  in 
other  sugars.  The  consumption  of  glucose  or 
corn  sirup  is  increasing  steadily;  the  making 
of  sorghum  sirup  bids  fair  to  return  to  the 
prominent  place  it  once  held;  our  friends  the 
bees  are  being  exploited  more  and  more; 
and  a  great  many  breweries,  instead  of  retir- 
ing as  requested,  are  now  malting  grain  as 
usual,  but  instead  of  fermenting  it  are  con- 
verting it  into  maltose  sirup.  Of  the  above 
four  sugar  products,  sorghum  and  honey  are 
the  only  ones  which  compete  with  cane  sugar 
in  sweetness;  maltose  is  much  less  sweet,  and 
glucose  is  very  much  less  sweet,  than  sucrose. 
Now,  it  is  sweetness  that  we  demand;  we  do 
not  eat  sugars  and  sirui)s  primarily  for  their 
calories,  but  because  they  sweeten  other,  less 
palatable,  and  cheaper,  food  products.  There- 
fore, glucose  and  maltose  have  very  natural 
limitations  on  their  extensive  utilization,  if 
sweeter  materials  can  be  found.  Of  the  two 
sweeter  products,  honey  will  probably  of  neces- 
sity always  remain  a  luxury;  and  sorghum 
sirup  has  a  flavor  that  precludes  its  unlimited 
use  for  all  purposes,  although  it  should  be 
said  that  this  flavor  can  be  almost  entirely  re- 
moved, with  practically  only  the  sweetness  re- 
maining, and  that  there  is  a  possibility  of  an 
enormously  increased  utilization  of  sorghum 
in  this  way.  Is  there  not,  however,  a  sugar 
which  is  sweeter  than  any  of  the  above,  which 
is  not  now  of  commercial  importance,  but 
which  possibly  could  be  obtained '  in  large 
enough  quantities  and  at  a  low  enough  cost  to 
become  important? 

Levulose,  fructose,  or  fruit  sugar,  is  the 
sweetest  known  sugar.  Exact  data  as  to  the 
relative  sweetness  of  the  various  sugars  are 
not  available,  but  it  is  often  stated  that  levu- 
lose is  80  to  50  per  cent  sweeter  than  sucrose. 
A  levulose  sirup,  then,  would  be  a  distinct 


asset  in  the  present  commerce  in  eweet  prod- 
ucts. Levulose  occurs  in  practically  all  fruits, 
is  abundant  in  honey,  and  is  found  in  appreci- 
able amounts  in  sorghum  sirup.  Its  most  con- 
spicuous occurrence  in  plants,  however,  is  in 
the  form  of  inulin  in  the  tubers  of  the  Jeru- 
salem artichoke  and  in  the  bulbs  of  the  dahlia. 
Inulin  is  a  polysaccharide  somewhat  resemb- 
ling starch,  but  whereas  starch  yields  glucose 
on  hydrolysis  with  acid,  as  in  the  manufacture 
of  com  sirup,  inulin  yields  levulose. 

The  inulin  is  present  to  the  extent  of  12  to 
14  per  cent,  of  the  fresh  tuber.  As  is  well 
known,  the  artichoke  gives  very  large  yields, 
from  700  to  1,000  bushels  per  acre  being  nor- 
mal. If  one  assume  40,000  pounds  per  acre, 
and  a  10  per  cent,  recovery  of  inulin  from  the 
tubers,  there  would  thus  be  4,000  pounds  of 
sugar  per  acre.  A  60-bushel  crop  of  com  yields 
about  2,000  pounds  of  starch;  an  acre  of  good 
sorghum  yields  about  1,600  pounds  of  sugar; 
an  acre  of  sugar  beets,  3,000  pounds;  an  acre 
of  sugar  cane  3,000  to  4,500  pounds. 

Thus  it  is  eeen  that  the  i>os8ible  yield  of 
sugar  from  artichokes  compares  very  favor- 
ably with  that  of  our  other  sugar  crops;  and 
the  writer  believes,  on  the  basis  of  the  above 
facts,  that  levulose  sirup  from  artichoke  tubers 
is  one  of  the  most  promising  sugar  possibili- 
ties that  we  have.  The  levulose  would  prob- 
ably have  to  be  in  sirup  form,  since  it  crystal- 
lizes with  difficulty.  The  above  figures  are 
estimates  based  on  known  yields  and  analyses 
of  artichokes.  The  unknown  factor  in  the 
proposition  at  present  is  the  technology  of 
manufacture  Practically  nothing  is  known 
about  the  isolation  of  the  inulin  and  its  hydro- 
lysis to  levulose  on  a  commercial  scale.  But 
what  is  known  concerning  the  chemistry  of 
these  substances  gives  us  every  reason  to  be- 
lieve that  the  problem  connected  with  the 
manufacture  of  levulose  sirjjp  could  be  solved, 
as  were  those  in  the  manufacture  of  the  other 
sugar  products.  Likewise  the  question  of  the 
cost  of  production  is  unknown.  Since,  how- 
ever, the  resultant  product  would  be  so  much 
sweeter  than  any  of  the  present  sugars,  it 
would  be  worth  considerably  more,  and  a 
greater  cost  of  manufacture,  if  such  should 
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be  the  case^  would  not  necesBarily  be  a  handi- 

The  ufiefulness  of  a  levulose  sirup  is  ap- 
parent It  would  probably  not  be  used  alone 
as  a  sirup^  but  would  be  used  for  blending 
with  other  sirups  to  enhance  their  sweetness. 
Olucose  and  maltose  sirups  would  be  greatly 
improved  if  their  sweetness  were  inoreased. 
And  in  the  manufacture  of  soft  drinks  and 
oonf  eotions  levulose  could  rery  largely  replaoe 
sucrose^  and  thus  increase  the  amount  of  the 
latter  that  would  be  available  as  dry  sugar. 

In  view  of  the  above  considerations,  there- 
fore, it  is  to  be  hoped  that  some  institution, 
federal,  state,  or  industrial,  will  see  fit  to  in- 
augurate investigations  on  the  production  of 
levulose  sirup  from  the  Jerusalem  artichoke, 
in  order  to  augment  our  present  sources  of 
sweetness. 

J.   J.  WiLLAlCAN 
XlNIViaSITT  07  MiNKISOTA 


RESOLUTIONS  OP  THE  PAN-PACIFIC 
SCIENTIFIC   CONFERENCE 

V.    GEOLOQT 

1.  Oeohgtcal  Maps 

In  the  interest  of  science  be  it 

Resolved,  That  the  following  maps  of  the 
Pacific  region  on  the  international  scale  of 
1:1,000,000  be  pr^ared  as  expeditiously  as 
possible: 

(a)  A  base  map  showing  by  contours  or 
hachures  as  many  topographic  features  as 
practicable. 

(6)  A  map  showing  geological  formations 
or  groups  of  geological  fonnations. 

(c)  A  map  showing  mineral  resources. 

2.  Oeological    Surveys    of    Critical    Insular 

Areas  in  the  Pacific  Ocean 

(a)  Geological  Surv^  of  Easter  Island 

Since  a  knowledge  of  the  geology  of  Eastor 

Island  might  throw  light  on  the  question  of 

whether  there  was  in  past  geological  time  a 

westward  extension  of  the  land  area  of  South 

American  continent,  be  it 

Resolved,  That  it  is  desirable  to  have  a  care- 
ful study  of  Easter  Island  to  determine  the 


character  and  geologic  age  of  the  zocka  com- 
posing that  island. 
(()  Geological  Surv^  of  the  Hawaiian  Islands 

Since  the  results  of  a  detailed  geological 
eurv^  of  the  Hawaiian  Islands  would  aid  in 
tiie  solution  of  many  problems  of  the  Pacific 
region,  be  it 

Resolved,  That  this  conference  strongly  rec- 
ommends that  a  geological  surv^  of  the  Ha- 
waiian Islands  be  made  and  that  appropriate 
geological  maps  and  descriptive  texts  be  pub- 
lished. 

(c)  Geological  Surv^  of  the  Several  Small 
Islands  in  Eastern  Fiji 

Since  raised  coral  atolls  with  exposed  base- 
ments of  bedded  limestone  or  of  volcanic  ma- 
terial are  found  in  eastern  Fiji,  and  since  a 
geological  surv^  of  these  islands  supplemented 
by  reconnaissance  work  in  the  neighborhood  of 
Suva  would  be  invaluable  in  the  study  of  the 
origin  of  coral  reefs,  and  in  elucidation  of  tbA 
geology  of  the  southwest  Pacific,  be  it 

Resolved,  That  a  topographic  and  geological 
survey  of  the  several  small  islands,  such  as 
Miango,  Thithia,  Lakend>a,  Vanua  Mbalavu 
and  Tuvutha  be  made  at  the  earliest  oiq[>or- 
tunity,  and  the  results  published. 

3.  Form  of  Ocean  Bottom 
Because  of  their  importance  as  supidements 
to  geological  work  on  land  in  determining  the 
structural  framework  of  the  Pacific  region  and 
in  interpreting  the  geological  history  of  tiie 
region,  be  it 

Resolved  (a).  That  the  configuration  of  the 
bottom  of  the  Pacific  ocean  be  determined 
with  adequate  accuracy. 

(()  That  charts  of  the  littoral  and  sub-lit- 
toral zones  be  made  in  all  practicfd)le  detail, 
for  example,  wherever  possible  these  charts 
should  be  on  scales  ranging  between  1 :  10,000 
and  1:40,000. 

4.  Post-Cretaceous  Correlation 
Since  such  knowledge  is  essential  to  the  es- 
tablishment  of   an    adequate  basis   for   the 
stratigraphic  correlation  of  the  post-Oretace- 
ous  formations  of  the  Pacific  region,  be  it 
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Besohed  (a),  That  in  addition  to  the  study 
of  the  post-Cretaceous  stratigraphy  and  paleon- 
tology of  the  Pacific  islands  and  of  the  land 
areas  on  the  margins  of  the  Pacific  Ocean, 
that  such  work  also  be  expedited  in  the  Oarib- 
bean  region,  and  in  the  region  from  Burma 
through  the  Himalayas  to  the  Mediterranean 
Sea. 

(b)  That  inventories  of  the  living  fauna  and 
flora  of  the  Pacific  region  be  prepared  at  the 
earliest  practicable  date. 

6.  Studies  of  Buhaerial  and  Submarine  Erosion 
Since  it  is  coming  to  be  recognized  gener- 
ally that  a  knowledge  of  subaerial  and  subma- 
rine erosion  is  indispensable  to  a  correct  in- 
terpretation of  the  history  of  the  continents, 
the  continental  maigins,  and  the  oceanic  is- 
lands during  post-Cretaceous  time,  be  it 

Resdved  (a)  That  geologists,  geographers, 
seismologists,  biologists  and  others  who  are 
interested  in  the  facts  of  form  within  the  Pa- 
cific Ocean  and  along  iits  margins  devote  atten- 
tion to  the  study  of  physiographic  processes 
and  the  forms  resultant  from  such  processes. 

(b)  That  geologists  and  physiographers 
make  special  study  of  the  physical,  chemical 
and  other  properties  of  igneous  and  sedimen- 
tary rocks  so  as  to  ascertain  the  difference  in 
their  resistance  to  erosive  agents. 

(c)  That  efforts  foe  made  to  obtain  assistance 
in  furthering  the  study  of  such  important 
agents  as  wave  and  current  erosion,  factors  lim- 
iting wave  base,  the  action  of  weathering  and 
oorrosive  agents  at  the  headwaters  of  streams, 
the  forms  of  stream  channels,  the  form  of  sea 
cliffs  at  different  stages  of  development,  the 
action  of  plants  in  retarding  land  erosion,  and 
the  sequential  stages  of  erosion  of  fault  scarps. 

6.  Studies  of  Sedimentary  Processes  and  Sedi- 
mentary Bodes 

Since  it  is  generally  recognized  that  tiie  in- 
terpretation of  a  large  part  of  the  geological 
record  demands  a  knowledge  of  the  processes 
and  the  results  of  these  processes  in  the  forma- 
tion of  deposits  of  pest  geological  time;  there- 
fore be  it 

Resolved  (a)  That  geologists,  oceanograph- 


ers,  geographers,  biologists  and  others  who  may 
be  interested  devote  as  much  attention  as  po9- 
sible  to  the  study  of  modem  sediments  and  the 
processes  by  which  th^  are  formed. 

(&)  Thttt  geologists  make  special  studies  of 
the  physical,  chemical  and  other  properties  of 
sedimentary  rocks  to  ascertain  the  conditions 
under  which  the  deposits  were  formed  and  the 
changes  that  may  have  taken  place  in  such 
sedimentary  rocks  after  deposition. 

(c)  That  all  existing  agencies  foe  urged  to 
study  the  phenomena  referred  to  in  paragraphs 
(a)  and  (&)  above,  and  that  efforts  be  made  to 
increase  the  number  of  agencies  for  the  prose- 
cution of  such  investigations. 

6.  Oeological  Cooperation 
Since  it  is  desirable  that  the  projects  under- 
taken by  the  different  workers  in  the  Pacific 
region  be  eo  selected  and  so  designed  that  each 
may  be  supplementary  to  the  rest  and  so  con- 
tribute to  the  uniform  accumulation  of  geo- 
logical information  concerning  the  Pacific  re- 
gion, be  it 

Resolved,  That  steps  be  taken  to  advise  in 
the  planning  of  research  to  correlate  the  efforts 
of  the  different  workers,  and  to  promote  in 
such  ways  as  may  be  proper  a  uniform  mode 
of  publication  of  results. 

VL  Seismologt  and  Voloanologt 
The  dominant  motive  which  has  appeared  in 
the  convention  of  seismologists  and  volcanol- 
ogists  of  the  Pacific  here  gathered  together  for 
the  first  time,  has  been  to  promote  more  local- 
ized and  more  continuous  observation  of  re- 
gional phenomena  than  has  hitherto  been  ac- 
complished in  most  seismic  and  volcanic 
districts.  On  the  other  hand,  there  is  agree- 
ment that  precise  teleseismic  triangulation  is 
not  a  field  for  amateurs  or  for  stations 
equipped  with  a  multiplicity  of  inferior  and 
diverse  instnmients. 

There  is  a  crying  need  for  mutual  informa- 
tion, regularly  supplied  by  each  observer  to  his 
distant  colleagues,  conoeming  volcanic  and 
seismic  happenings  in  each  land.  The  employ- 
ment of  mariners  and  scientific  expeditions  to 
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collect  specimens  and  notes  for  the  volcanolo- 
gists  in  remote  places  may  be  organized. 

Education  of  the  people  in  matters  of  earth- 
quake-proof construction  and  safeguards 
against  disaster  has  been  proved  to  be  a  prac- 
ticable and  effective  method  of  meeting  vol- 
canic and  seismic  crises. 

Interest  has  recently  devieloped  in  the  earth 
tide^  changes  of  level  about  volcanoes  and 
measurable  horizontal  and  vertical  displace- 
ments directly  related  to  earthquakes.  These 
are  matters  for  the  national  geodetic  surveys 
and  for  geophysical  investigation  of  high 
mathematical  precision. 

The  three  groups  of  motives  abovie  enume- 
rated, respectively,  localized  work,  publication 
and  education,  and  precise  geophysics  are  the 
fundamenta  on  which  the  following  seismo- 
logic  and  vokanologic  resolutions  of  the  con- 
ference are  built 

1,  Establishment  of  Volcano  Observatories 
Ueeful  volcano  experiment  stations  have  al- 
ready been  established  in  some  lands,  and 
more  volcanologic  experience  is  needed  for 
protection  against  disaster  of  the  increasing 
populations  of  Pacific  countries  and  for  the 
advance  of  science;  therefore  this  conference 
Recommends  the  continuance  of  the  present 
volcano  observatories  and  the  establishment  of 
new  permanent  volcano  observatories  in  lands 
about  the  Pacific;  and  recommends  that  such 
a  station  for  maintenance  and  publication  of 
continuous  observations  should  be  placed  on 
one  of  the  more  active  volcanoes  in  each  imiwr- 
tant  volcanic  district. 

2.  Promotion  of  Localized  Seismometry 
In  addition  to  the  work  of  existing  estab- 
lishments, the  intensive  study  of  both  large 
and  small  earthquakes  in  seismic  provinces  by 
all  appro»priate  physical,  geological  and  other 
scientific  methods  may  lead  to  important  and 
rapid  advancement  in  geophysical  knowledge. 
This  knowledge  is  of  importance  for  economic 
and  humanitarian  as  well  as  scientific  ends. 
This  conference  therefore 

Commends  the  existing  institutions,  recom- 
mends their  continuance  and  expansion,  and 


urges  early  establishment  of  further  specific 
programs  of  investigation  and  continuous  ob- 
servation in  regional  seisnrology,  in  special 
seismic  districts  about  the  Pacific.  Timely 
publication  of  results  is  recommended  More- 
over this  conference  recommends  to  the  Na- 
tional Besearch  Council  of  the  United  States 
the  establishment  of  a  program  of  research  in 
regional  seismology  in  the  southwestern  part 
of  the  United  States. 

3.  Publication    of{  Volcano   and   Earthqmke 

Information 

The  workers  in  regional  seismology  and  vol- 
canology  need  accurate  information  about  geo- 
physical events  in  other  localities  than  their 
own;  therefore  this  conference 

Recommends  that  prompt  and  authoritatiye 
publication  of  current  facts  and  measurements 
concerning  volcanoes,  earthquakes,  submarine 
eruptions  and  tidal  waves  be  an  essential  part 
of  the  routine  of  all  Pacific  observatories. 

4.  Precise  Leveling  and  Triangulation  in  Bela- 

tion  to  Volcanology  and  Seismology 
Great  earthquakes  and  volcanic  eruptions 
are  often  preceded  and  followed  by  derations, 
depressions  and  horizontal  displacements  in 
the  .regions  concerned;  therefore  this  c(Hifer- 
ence 

Recommends  that  precise  leveling  and  tri- 
angulation be  carried  on  at  definite  time  in- 
tervals, in  selected  seismic  and  volcanic  dis- 
tricts, in  order  to  ascertain  precursory  and 
other  changes  in  undergroimd  stress  accom- 
panying great  seismic  and  volcanic  distarb- 
ances. 

6.  Collection  and  Publication  of  Statistics  of 
Earthquakes  and  Eruptions 

There  is  needed  for  certain  Pacific  countries 
more  complete  statistics  concerning  earth- 
quakes and  eruptions;  and  a  complete  Hst  for 
the  world  should  be  eventually  maintained; 
therefore  this  conference 

Recommends  that  each  Pacific  country  pub- 
lish statistical  lists  of  local  eruptions^  earth- 
quakes, tidal  waves  and  other  related  phenom- 
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ena;  and  issue  catalogues  of  active,  dormant 
and  extinct  volcanoes,  and  of  local  seismic  fea- 
tures. 

6.  Central  ScienUfic  Bureau 

Dissemination  of  volcanologic  and  eeismo- 
logic  knowledge  will  be  furthered  by  working 
through  a  body  cooperating  with  all  Pacific 
countries;  therefore  'the  conference 

Recommends  the  est^lishment  of  a  central 
bureau  for  dissemination  of  scientific  knowl- 
edge among  the  volcano  and  earthquake  sta- 
tions of  the  Pacific. 

7.  Oeophyincai  Samoan  Station 
This  conference  commends  highly  the  work 
done  at  the  Geophysical  Observatory  at  Apia, 
Samoa;  and  expresses  the  hope  ^t  the  serv- 
ice of  that  station  will  be  continued. 

8.  EducaHon  of  DweUera  in  Districts  Liable  to 
Disaster 

Great  injury  and  loss  of  life  to  persons  and 
damage  to  human  constructions  may  be  caused 
by  earthquakes  and  volcanic  eruptions  and  may 
be  decreased  by  general  education;  therefore 
this  conference 

Recommends  that  countries  liable  to  seismic 
disaster  educate  the  people  in  proper  methods 
of  construction,  in  behavior  during  emergen- 
cies, and  in  the  history  of  such  catastrophes 
elsewhere. 


SAMUEL  SHELDON 

Dr.  Samuel  Sheldon,  of  the  Polytechnic 
Institute  of  Brooklyn,  died  at  Middlebury, 
Yt.,  of  Bright's  disease  on  September  4,  1920. 
He  was  a  professor  of  physics  and  electrical 
engineering  at  that  institution  for  the  last 
thirty-one  years,  and  enjoyed  a  wide  reputa- 
tion as  a  physicist,  educator  and  consulting 
engineer.  In  appreciation  of  his  services  to 
the  Polytechnic,  his  colleagues  of  the  faculty 
and  the  members  of  the  corporation  at  recent 
meetings  adopted  the  following  minute: 

The  eorporation  and  the  faculty  of  the  Poly- 
teehnie  Institute  of  BTooldjn  desire  to  give  expres- 
sion to  the  great  loss  sustained  by  the  death  of 
Dr.  Samuel  Sheldon  ^o  for  thixtty-one  years  served 


the  Polytechnic  as  professor  of  physics  and  elec- 
trical engineermg. 

As  an  educator  he  was  beloved  and  admired  for 
his  sterling  qualities  of  mind  and  heart,  for  his 
earnestness  and  enthusiasm  in  the  lecture-room^  and 
for  his  genial  good  humor  on  all  occasions.  The 
personal  interest  he  held  for  his  students  followed 
them  in  their  professional  work,  and  he  derived 
pleasure  from  their  achievements.  They  in  turn 
affectionately  called  themselves  *  *  His  Boys. ' ' 

As  an  engineer  he  attained  ^ninence  through  his 
integrity  and  straightforwardness  of  character; 
and  by  forceful  personality  and  keen  judgment  he 
reached  the  highest  offices  in  national  engineering 
societies.  This  broad  contact  with  the  engineering 
fraternity  and  his  association  with  men  of  attain- 
ment brought  him  experience  and  vision  of  ines- 
timable value  to  the  Polytechnic. 

As  a  colleague  he  will  always  be. remembered  as 
a  man  of  action,  of  precision,  yet  qrmpathetic  and 
kind— above  all  inspiring.  He  lived  for  the  Poly- 
technic, worked  unceasingly  for  its  upbuilding, 
and  was  rewarded  with  the  happiness  that  came 
through  the  realization  of  his  ideals. 

We,  the  members  of  the  corporation  and  faculty 
of  the  Polyttechndc  Institute,  herewith  express  to 
his  family  our  deep  respect  and  esteem  for  our 
beloved  Dr.  Sheldon  and  the  profound-  regret  tiiat 
we  shall  henceforth  be  deprived  of  his  valuable 
assistance  and  counsel  in  the  solution  of  our  edu- 
cational problems. 

Dr.  Sheldon  was  bom  in  Middlebury  on 
March  8,  1862,  the  son  of  Harmon  Alexander 
and  Mary  Bass  Sheldon.  He  was  graduated 
from  Middlebury  College  in  1883  with  the 
degree  of  A.B.  and  then  pursued  graduate 
work,  receiving  the  degree  of  A.M.  in  1886. 
During  the  next  two  years  he  studied  at 
Wiirzburg,  Germany,  and  received  the  degree 
of  doctor  of  philosophy  there  in  1888.  Dur- 
ing a  part  of  this  time  he  was  associated  with 
Kohlrausch,  the  distinguished  physicist,  in  his 
celebrated  determination  of  the  ohm  as  the 
unit  of  electrical  resistance.  He  was  awarded 
the  honorary  degree  of  doctor  of  science  from 
the  University  of  Pennsylvania  in  1906,  and 
from  Middlebury  College  in  1911. 

Dr.  Sheldon  was  the  author  and  joint 
author  of  several  college  text-books.  Among 
them  were  "Direct-Current  Machines,''  "Al- 
ternating-Current Machinery,''  "  Electric  Trac- 
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tion  and  Transmission  Engineering''  and 
"  Physical  Laboratory  Experiments."  He  had 
also  written  a  number  of  monographs  and 
papers  on  special  topics. 

Dr.  Sheldon  was  an  honorary  fellow  of  the 
American  Electrotherapeutic  Association,  fel- 
low and  past-president  of  the  American  Insti- 
tute of  Electrical  Engineers,  member  of  the 
American  Physical  Society,  member  and  past- 
president  of  the  New  York  Electrical  Society, 
member  of  the  American  Electrochmnical 
Society,  fellow  of  the  American  Association 
for  the  Advancement  of  Science,  member  of 
the  Society  for  the  Promotion  of  Engineering 
Education,  member,  past-vice-president  and 
assistant  treasurer  of  t^e  United  Engineering 
Society  and  chairman  of  its  library  com- 
mittee, member  of  the  Brooklyn  Institute  of 
Arts  and  Sciences  and  president  of  its  de- 
partment of  electricity,  and  member  of  the 
Engineers'  Olub. 

Ebioh  EEausmann 


SCIENTIFIC  EVENTS 

THE  CALIFORNIA  INSTITUTE  OP  TECHNOLOGY 

The  California  Institute  of  Technology, 
Pasadena,  Oalifomia,  op^ed  the  work  of  the 
new  year  on  September  27.  The  name  of  this 
institution  was  changed  from  Throop  College 
of  Technology  to  its  present  name  by  order  of 
court,  on  petition  of  the  board  of  trustees,  on 
April  7,  1920.  From  the  fall  enrollment,  the 
total  attendance  for  the  year  is  estimated  at 
400  students,  a  substantial  increase  over  the 
enrollment  of  last  year,  which  marked  the 
largest  attendance  up  to  that  time. 

The  institute  has  just  received  from  Dr. 
Norman  Bridge  an  additional  gift  of  $100,000, 
for  the  Norman  Bridge  Physical  Laboratory. 
His  original  gift  for  this  purpose  was  $160,000, 
this  addition  making  a  total  of  $260,000.  The 
construction  of  the  building  will  be  com- 
menced immediately,  and  the  building  will  be 
completed  for  the  opening  of  the  college  year 
1921-1922. 

The  resignation  of  Dr.  James  A.  B.  Scherer 
as  president  of  the  institute  was  accepted  by 
the  board  of  trustees  on  September  11.    Dr. 


Scherer  was  president  of  the  institute  for 
twelve  years.  His  resignation  was  occasioned 
by  the  condition  of  his  health.  When  Dr. 
Scherer  assumed  the  presidency  the  institute 
occupied  old  buildings,  its  work  was  almost 
wholly  that  of  a  preparatory  school,  its  ea- 
dowment  very  small,  and  its  staff  little  known 
in  the  educational  world.  To-day  it  is  a 
scientific  institution  of  recognized  standing, 
it  occupies  a  physical  plant  consisting  of  a 
beautiful  campus  of  twenty-two  acres  and 
four  modem,  reinforced  concrete  buildings, 
beautiful  in  architecture  and  equipment  with 
the  most  modem  scientific  equiiHuent.  It  has 
a  substantial  and  constantly  growing  endow- 
ment, and  has  drawn  into  its  staff  men  of  the 
highest  standing  in  science  and  enginemng, 
including  such  outstanding  figures  as  Dr. 
Arthur  A.  Noyes,  who  has  recently  become 
a  full-time  member  of  the  f acully.  Dr.  Bobert 
A.  Afillikan,  who,  under  a  cooperative  arrange- 
ment with  the  TJniversity  of  Chicago,  qwnds 
a  portion  of  each  year  at  the  institute^  and 
Dr.  A.  A.  Michelson,  who  as  research  associate 
of  the  institute  has  recently  installed  on  its 
campus  apparatus  for  the  measurement  of 
earth  tides^  and  has  recently  spent  several 
months  at  the  institute  in  connection  with 
this  investigation. 

Pending  the  appointment  of  a  new  iHresi- 
dent  a  facully  administrative  committee  has 
been  appointed,  composed  of  Franklin  Thomas, 
professor  of  civil  engineering,  chairman.  Dr. 
Arthur  A.  Noyes,  director  of  chanical  re- 
search, Clinton  K.  Judy,  professor  of  Eng- 
lish and  chairman  of  the  faculty,  Harry  C. 
Van  Buakirk,  professor  of  mathematics  and 
recorder,  and  Edward  C.  Barrett  seerelaiy  of 
the  instituta 

New  appointments  to  the  staff  of  the  insti- 
tution are: 

J<An  B.  MacaifthOT,  B.A.,  UniverBity  of  Manitoba, 
1892;  PhJ).,  UniverBity  of  Chicago,  1903;  asso- 
ciate professor  of  English. 
Captain  Frederic  W.  Hlnrichs,  XT.  8.  K  Betd., 
Wojit  Point,  1902;  BJL,  Oolnmbia  University, 
1902;  assistant  professor  ci  mechanics. 
Captain  Hisnfl  Kramer,  U.  8.  A.  Engineers,  West 
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Point,  1918;  professor  of  militarj  seiemce  and 
tactics. 

Samael  A.  Tenison,  H.S.,  James  Millikan  Univer- 
sity,  1914;  assistant  professor  of  phjsical  edu- 
cation. 

Boscoe  G.  Dickinson,  SJB.,  Massadraseifcts  Institute 
of  Tedinology,  1915;  PhJ).,  Oalifomia  Institute 
of  Technology,  1920;  National  Besearch  Coun- 
cil Fellow;  research  associate  in  chemistry. 

Clyde  L.  E.  Wolfe,  B.S.,  Occidental  College,  1906; 
M.S.,  Occidental  College,  1907;  A.M.,  Harrard 
TJmversity,  1908;  PhJ).,  University  of  Cali- 
fornia, 1919;  iniMnructor  in  mathematics. 

Ernest  H.  Swift,  B.S.,  in  chemistry,  University  of 
Vii*ginia,  1918;  M.S.,  California  Institute  of 
Technology,  1920;  instructor  in  analytical  chem- 
istry. 

Fred  L.  Poole,  Bi9.,  Cali!ft>mia  Institute  of  Tech- 
nology, 1918;  M.S.,  Union  College,  1919;  in- 
ittmetor  in  dectrieal  engineering. 

Fred  E.  Converse,  B.S.,  in  medianieal  engineering. 
University  of  Boehester,  1914;  instructor  in 
eivil  engineering. 

Glen  G.  H.  Bowlus,  B.S.,  Purdue  Universily,  1912; 
instructor  in  mechanical  drawing. 

James  B.  Frianf,  A.B.y  University  of  Montana, 
1918;  instructor  in  physics. 

THB  HBCK8CHBR  FOUNDATION  FOR  THE 

PROMOTION  OF  RESEARCH  AT 

CORNELL   UNIVERSITY 

The  committee  on  general  administration 
of  the  Oomeil  University  board  of  trustees, 
on  October  2,  adopted  a  plan  for  the  admin- 
istration of  the  income  from  the  Heckscher 
Foundation  for  the  Promotion  of  Research 
in  ComelL  August  Heckscher  gave  Cornell 
XTniversity  $500,000  last  summer  as  an  endow- 
ment to  promote  research.  The  plan  of  ad- 
ministration is  described  in  the  following 
resolutions  which  the  committee  adopted: 

Tbat  the  income  shall  be  used  only  for  the  pro- 
motion of  research,  including  the  publication  of 
the  results  thereof. 

That  for  the  present  the  inc(Hne  ifhaU  not  be 
used  for  permanent  research  professorships. 

That  the  income  shall  not  be  used  to  increase  the 
emoluments  of  any  member  of  the  teaching  staff. 

That  the  income  lAiall  not  be  used  intentionally 
to  promote  investigation  leading  to  patent  ri^^ts 
or  to  the  pecuniary  benefit  of  the  investigators 
through  patent  rights,  or  in  any  similar  manner. 

That  for  the  administration  of  the  foundation 


there  be  established  a  council  to  be  known  as  the 
Heckscher  Besearch  Council  This  council  shall 
consist  of  the  president  of  the  university,  ex  offlcio, 
as  chairman;  two  trustees  to  be  elected  by  the 
board  of  tru£ftees  whose  respective  terms  as  mem- 
bers of  the  council  shall  continue  until  the  expira- 
tion of  their  then  respective  terms  as  trustees;  the 
dean  of  the  graduate  school,  ex  offleio;  four  mem- 
bers of  the  nniversity  faculty,  two  from  each  of 
the  two  groups  known  as  the  group  of  sciences  and 
the  group  of  letters  as  specified  in  Section  2  of 
Article  XII.  of  the  university  statutes  and  relating 
to  the  universify  library;  and  two  emeritus  pro- 
fessors to  be  selected  annually  by  the  coundL 

l%e  terms  of  the  four  faculty  members  to  be 
elected  by  the  groups  of  the  faculty  shall,  at  the 
first  election,  be  for  one,  two,  three  and  four 
years,  respectively,  and  thereafter  the  term  of 
each  BbtaXL  be  four  years. 

All  members  of  the  council  AaJl  continue  to 
hold  office  until  their  successors  are  elected. 

This  council  shall,  subject  to  the  approval  of 
the  board  of  trustees,  have  general  supervision  of 
research  under  the  Heckscher  Foundation,  tiie  ex- 
penditure of  the  income  of  the  fund,  and  all  ot&er 
matters  pertaining  thereto.  The  council  shall  re- 
port its  recommendations  from  time  to  time  to  the 
board  of  trustees  and  upon  the  approval  of  the 
same  the  expenditure  of  appropriations  shall 
foUow  the  usual  practise  of  the  university. 

The  council  shall  call  annually  for  requests  for 
grants  from  individual  investigators,  or  groups  of 
investigators  proposing  to  collaiborate,  but  not 
from  departments  of  the  university  as  such,  nor 
from  colleges. 

The  council  shall  have  power  to  establish  and 
from  time  to  time  modify  the  rules  and  regulatiims 
governing  its  meetings  and  the  details  of  appro- 
priations. 

The  annual  report  of  progress  shall  be  made  to 
the  council  by  each  investigator  or  group  receiv- 
ing a  grant.  An  annual  report  to  the  board  of 
trustees  shall  be  made  by  the  council  and  a  copy 
thereof  sent  to  the  founder  of  the  fund.  A  mini- 
mum of  one  hundred  copies  of  all  publications  of 
the  results  of  the  investigations  shall  be  delivered 
to  the  council  for  preservation  in  the  university 
lilbrary  and  distribution  under  the  direction  of  the 
council.  A  bound  copy  of  such  pnblications  shall 
from  time  to  time  be  transmitted  to  the  founder. 

AUSTRIAN  MBTBOROLOGIST8  APPEAL  FOR  AID 

SsvERAL  pathetic  appeals  from  Austrian 
meteorologists   or   their   families   have   been 
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received  recently  by  a  number  of  American 
meteorologists.  The  following  one  came  to 
the  editor  of  the  Monthly  Weather  Review  on 
October  6: 

zbntralanstalt 

Mbteobologis  und  Geodtnamik. 
Wien  XIX  Hohe  Warte  38. 

20  Septonfber,  1920. 
In  view  of  our  calaxnitieB  in  Austria,  I  beg  yon 
to  help  my  colleagues,  the  members  of  the  staff  of 
the  Zentralanstalt  ftkr  M^teorologie  in  Vienna,  in 
their  great  need  of  food.  The  American  Belief 
Administration  Warehouse  has  published  the  fol- 
lowing circular. 

For  several  weeks  the  American  Belief  Ad- 
ministration Warehouses  in  Austria  have  been 
delivering  food  parcels  to  holders  of  food  drafts. 
Tou  can  buy  at  any  bank  in  the  United  States 
American  Belief  Warehouse  Drafts  and  send 
them  to  us  in  Vienna.  On  presentation  of  tiiese 
food  drafts  at  the  warehouse  in  Vienna,  we  can 
also  draw  American  food.  We  are  in  great 
need  of  food  in  Austria.  Individual  food  par- 
cels sent  from  America  usually  do  not  reach  us. 
Money  does  us  no  good  when  there  is  no  food  to 
buy.  Help  us  in  our  distress  by  sending  an 
American  Belief  Warehouse  Food  Draft — 
quickly  1  For  fusther  information  apply  to 
American  Belief  Administration,  115  [present 
address,  42]  Broadway,  New  York  City,  or  to 
your  own  or  the  nearest  bank. 
Allow  me  to  draw  your  attention  to  it.  We  are, 
the  families  included,  67  persons.  We  all  would 
thank  you  very  heartily  for  your  kindness. 
I  am,  dear  Sir  yours  very  respectfully, 

Db.  Mobiz  Topolansky,  Secretary 

Contributions  whether  to  a  general  fund 
or  for  any  specific  class  or  individual  may  be 
sent  direct  to  the  American  Relief  Adminis- 
tration 42  Broadway,  New  York  City.  If  any 
further  information  as  to  the  general  situa- 
tion among  the  intellectual  classes  in  central 
and  eastern  Europe  is  desired,  it  may  be  had 
from  Dr.  Vernon  Kellogg,  National  Research 
Council,  Washington,  D.  C. 

A  fimd  for  the  purchase  of  food  drafts  for 
Austrian  meteorologists  in  the  name  of  the 
American  Meteorological  Society  has  been 
started  by  some  members  of  the  society.  Con- 
tributions toward  this  fund  may  be  sent  to 


Charles  F.  Brooks^   Secretary,  Weather  Bu- 
reau, Washington,  D.  C. 

THB  OILMAN  MEMORIAL  LBCTURB8  ON 
OBOORAPHY 

The  Johns  Hopkins  Uniy^sity  announcea 
the  inauguration  of  a  course  of  lectures  to 
be  known  as  The  Oilman  Memorial  Lectures 
on  C^graphy.  These  lectureB  are  made  pos- 
sible through  the  genaK)sity  of  the  family  of 
Daniel  Coit  Oilman,  first  president  of  the 
Johns  Hopkins  University.  Dr.  Oilman  began 
his  teaching  career  at  Yale  (186S-72)  as  pro- 
fessor of  physical  and  political  geography  and 
was  a  member  of  the  IT.  S.  Commission  on 
the  boundary  line  between  Venezuela  and 
British  Ouiana  in  1896-97.' 

The  first  series  of  lectures  will  begia 
October  18,  and  will  continue  weddy,  through- 
out the  academic  year.  They  will  be  given 
by  Major  Lawrence  Martin,  of  the  Oeneral 
Staff  Corps,  who  as  the  diief  of  the  Oeo- 
graphic  Section,  Military  Intelligence  Divi- 
sion, U.  S.  Army,  attached  to  the  American 
Commission  to  Negotiate  Peace,  had  unusual 
opportunities  for  studying  at  first  hand  the 
geographical  factors  affecting  trade  in  the  re- 
organized states  of  Europe,  Asia  Minor  and 
the  Caucasus. 


SCIENTIFIC  NOTES  AND  NEWS 

At  the  sixth  International  Congress  of 
Mathematicians,  held  at  Strasbourg  at  the  end 
of  September,  addresses  were  given  by  Sir 
Joseph  Larmor,  Professor  L.  E.  Dickeon,  M. 
de  la  Vallee-Poussin,  M.  Volterra  and  M.  Nor- 
lund. 

The  Botanical  Society  of  Waehington  has 
elected  the  following  officers  for.  the  ensuing" 
year:  President,  Charles  K  Chamblias;  Y ice- 
president,  P.  L.  Kicker;  Recording  Secretary, 
Roy  O.  Pierce;  Corresponding  Secretary,  R. 
Kent  Beattie;  Treasurer,  L.  L.  Harter. 

The  Italian  government  has  conferred  upon 
Dr.  Leonard  Hill,  F.RS.,  the  Italian  silver 
medal  ''Ai  Benemeriti  della  Salute  Publica.^ 

The  Council  for  Scientific  and  Industrial 
Research  of  Canada  has  awarded  $6,000  to  as- 
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sist  Professor  J.  0.  McLennan,  of  Toronto 
Umversity,  in  investigations  on  helium, to  de- 
termine ti>e  uses  for  lamps,  amplifying  values, 
high  resistances,  etc. 

Thb  Paris  Academy  of  Sciences  has  awarded 
the  L.  Lacaze  prize  (10,000  francs)  to  Dr. 
Maurice  Arthus,  professor  of  physiology  at 
Lausanne. 

Dr.  Charles  F.  Chandler,  formerly  pro- 
fessor of  chemi^ry  and  dean  of  the  school  of 
mines  at  Columbia  University,  received  the 
honorary  degree  of  doctor  of  science  from 
Union  College  last  June.  In  conferring  the 
degree^,  Dr.  Charles  A.  Kichmond,  chancellor  of 
the  university,  referred  to  Professor  Chandler 
in  the  following  language:  "Author  of  many 
chemical  papers;  member  of  many  scientific 
and  learned  societies  both  here  and  abroad. 
The  recipient  of  distinguished  academic  hon- 
ors from  universities  in  America  and  Eng- 
land. Esteemed  by  your  profession,  beloved 
by  generations  of  grateful  students  to  whom 
you  have  imparted  both  knowledge  and  wisdom. 
We  delight  also  to  do  you  honor." 

Dr.  Eobert  M.  Yerkss,  chairman  of  the  Be- 
search  Liformation  Service  of  the  National 
Besearch  Council,  and  Dr.  Leonard  C.  Qun- 
neB,  of  the  Smithsonian  Institution,  in  charge 
of  the  Begional  Bureau  for  the  United  States 
of  the  International  Catalogue  of  Scientific 
Literature,  have  gone  to  London  to  represeot 
these  organizations  at  a  conference  upon  the 
future  of  the  Inrtemational  Catalogue  of  Sci- 
entific Literature  which  was  held  on  Septem- 
ber 28.  Dr.  L.  E.  Dickson,  professor  of 
mathematics  in  the  University  of  Chicago,  and 
Dr.  Luther  P.  Eisenhart,  professor  of  mathe- 
matics in  Princeton  University,  who  have 
been  in  attendance  at  the  organization  meet- 
ing of  the  International  Mathematical  Union 
at  Strasfcourg  and  Dr.  S.  I.  Franz,  who  has 
been  in  Europe  this  summer,  will  also  attend 
the  conference  in  London,  Dr.  Dickson  repre- 
senting the  National  Academy  of  Sciences 
and  Dr.  Eisenhart  and  Dr.  Franz  as  addi- 
tional representatives  from  the  National  Re- 
search Council. 


Dr.  John  J.  R.  Macleod,  Toronto,  pro- 
fessor of  physiology  in  the  University  of 
Toronto,  and  vice  dean  of  the  medical  faculty^ 
is  chairman  of  the  Committee  on  Industrial 
Hygiene  in  Canada.  With  him  are  associated 
Professor  Archibald  B.  Macallum,  membera 
of  d^)artments  of  physiology  and  psychology 
in  various  universities  in  Canada,  and  one 
representative  each  of  the  department  of 
labor,  Ottawa,  of  industry,  and  women'a 
organizations.  A  secretary  of  the  committee 
is  established  in  the  medical  department  of 
the  University  of  Toronto. 

Professor  John  Bretland  Farmer,  F.R.S., 
of  the  Imperial  College  of  Science  and  Tech- 
nology, has  been  appointed  a  member  of  the 
advisory  council  to  the  Committee  of  the 
British  Privy  Council  for  Scientific  and  In- 
dustrial Research. 

Professor  Vladimer  Karapetoff,  of  Cor- 
nell University,  has  been  nominated  for  state 
engineer  and  surveyor  on  the  socialist  ticket. 

Mr.  B.  L.  Johnson,  geologist,  has  been  ap- 
pointed acting  chief  of  the  Foreign  Section 
of  the  Mineral  Resources  Branch  of  the  U.  S. 
(Geological  Survey,  in  the  absence  of  Mr. 
Eugene  Stebinger. 

Dr.  Willum  L.  Tower,  captain,  U.  S.  A.,. 
formerly  associate  professor  of  zoology  in  the 
University  of  Chicago,  after  his  return  from 
the  army  of  occupation  in  Germany  and  dis- 
charge in  the  summer  of  1920,  sailed  on  Sep- 
tember 25  for  Tampico,  Mexico,  to  assume 
the  directorship  of  the  pathological,  bacterio- 
logical and  x-ray  laboratories  of  the  Americaft 
Hospital,   Tampico. 

The  resignation  of  Professor  Ernest  Blaker, 
of  the  department  of  physics,  Cornell  Uni- 
versity, has  been  accepted.  Professor  Blaker 
has  been  on  leave  of  absence  since  the  closing 
of  the  Aviation  School  two  years  ago,  when 
he  went  to  Akron,  Ohio,  to  accept  a  position 
with  the  Goodrich  Tire  and  Rubber  Company. 

Willum  a.  Bevan,  formerly  assistant  pro- 
fessor of  physics  at  the  Oregon  State  Agri- 
cultural College,  who  has  been  a  first  lieu- 
tenant in  the  air  service  since  February,  1918,. 
has  been  appointed  a  captain  in  the  air  service 


Digitized  by 


Google 


360 


SCIENCE 


[N.  S.  Vol.  LH.  No.  1346 


of  the  reenilar  army.  He  is  now  chief  in- 
spector of  airplanes  and  motors  in  the 
Aviation  Repair  and  Supply  Depot  at  Bock- 
well  Feldy  Coronado,  California. 

Dr.  Henri  M.  Ami,  who  has  been  in  Wash- 
ington at  the  Briltish  Embassy  for  the  last 
fonr  years,  is  leaving  that  post  to  resmne  his 
work  at  Ottawa,  Canada,  in  connection  with 
the  Geological  Surv^  of  Canada,  Department 
of  Mines.  During  his  stay  ait  the  capitol  Dr. 
Ami  was  asked  to  take  chaige  of  war  metals 
and  minerals  and  derivatives,  and  is  now  re- 
turning to  Canada  to  devote  his  time  to 
paleontology  and  chronological  geology  in 
which  he  was  formerly  engaged. 

'  Neil  M.  Judd,  curator  of  American  ardieol- 
ogy,  IT.  S.  National  Museum,  returned  to 
Washingiton  on  October  1  after  having  spent 
the  preceding  five  months  in  TTtah,  Arizona 
and  New  Mexico,  engaged  in  archeological  in- 
vestigations for  the  Bureau  of  American  Eth- 
nology and  the  National  Geographic  Sodety. 
Dr.  Jacques  Loeb,  of  the  Bo<^efeller  Insti- 
tute for  Medical  Besearch,  delivered  the  first 
of  (the  Harvey  Society  Lectures  at  the  New 
Yoik  Academy  of  Medicine,  on  Saturday  even- 
ing, October  6.  His  subject  was  ^The  pro- 
teins and  colloidal  chemistry." 

The  Cutter  lectures  on  Preventive  Medicine 
and  Hygiene  will  be  given  on  October  19  and 
20  in  the  Harvard  Medical  School  irom  five  to 
six  P.M.  by  Dr.  Theobald  Smithy  director  of 
the  department  of  animal  pathology  of  the 
Bo<^efeUer  Institute  for  Medical  Besearch, 
Princeton,  N.  J.,  on  "  Medical  research  and  the 
conservation  of  food-producing  animals.'' 

At  a  special  meeting  of  the  Cleveland 
Academy  of  Medicinei,  October  8,  Dr.  Harvey 
Gushing,  Moseley  professor  of  surgery  at  Har- 
vard University,  surgeon  in  chief  of  the  Peter 
Bent  Brigham  Hospital,  Boston,  delivered  an 
address  on  ^The  Special  Field  of  Neurolog- 
ical Surgery.** 

The  Harveian  Oration  before  the  Boyal 
College  of  Physicians  of  London  will  be  de- 
livered by  Sir  Frederick  Andrewes,  MJ)., 
F.B.S.,  professor  of  pathology  in  the  Univer- 


sity of  London  and  paHiologist  to  St.  Bar- 
tholomew's Ho^ital,  on  October  18. 

The  first  Murphy  Manorial  Oration  of  tlie 
American  College  of  Surgeons  was  deliv^ed 
by  Sir  Berkeley  Moynihan  on  October  11 
during  a  meeting  of  the  College  in  Montreal. 
The  oration  has  been  founded  in  honor  of  the 
late  Dr.  J.  B.  Murphy,  of  Chicago.  On  the 
same  occasion  Sir  Berkeley  Moynihan  pre- 
sented to  the  college  a  mace,  the  gift  of  the 
surgical  consultants  of  the  British  Army 
during  the  war. 

Bt  the  will  of  Mrs.  Jones  an  oil  portrait 
of  the  late  Professor  George  W.  Jones»  for 
years  a  teacher  of  mathematics  at  C<^neU 
University^  has  been  bequeathed  to  the  uni- 
versity. 

The  New  York  Academy  of  Medicine  has 
received  a  cash  bequest  of  $5,000  and  a 
library  valued  at  $4,567  in  accordance  with 
the  conditions  of  the  will  of  the  late  Abraham 
Jacobi. 

Frederick  Henrt  Gerrish,  emeritus  pro- 
fessor of  surgery  in  the  Medical  School  of 
the  University  of  Maine,  died  on  Sqf^tember 
9,  aged  sevoity-five  years.  After  serving  as 
lecturer  and  professor  of  therapeutics,  materia 
medica  and  physiology  at  the  University  of 
Michigan,  Dr.  Gerrish  returned  to  his  alma 
mater  in  1875  as  professor  of  materia  medica 
and  therapeutics.  He  became  professor  of 
anatomy  in  1882. 

Adolph  Gehrmakk,  emeritus  professor  of 
bacteriology  and  hygiene  in  the  College  of 
Physicians  and  Surgeons,  Chicago,  died  on 
October  3,  at  the  age  of  fifty-two  years. 

A  correspondent  writes  that  Dr.  F. 
Hasenohel,  professor  of  physics  at  the  Uni- 
versity of  Vienna,  successor  to  the  well-known 
physicist  Boltzmann,  was  killed  in  action  in 
the  autumn  of  1915. 

The  United  States  Civil  Service  Commis- 
sion announces  that  the  Coast  and  Geodetic 
Survey  is  in  need  of  junior  eDgineers  and 
deck  officers  and  that  an  examination  will  be 
held  on  December  8  and  9.    The  entrance  sal- 
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ary  offered  is  $2,000  a  year,  wMch  will  be  in- 
creased to  $2,240  a  year  after  one  month  of 
satisfactory  service. 

The  twenty-fonrth  Congress  of  Alienists 
and  Neurologists  of  French-speaking  Countries 
was  held  recently  at  Strasibourg  under  the 
presidency  of  Dr.  Dupr6,  clinical  professor  of 
mental  diseases  at  the  Paris  medical  faculty. 

We  learn  from  Nature  that  Mr.  J.  J.  Joic^ 
has  acquired  for  the  Hill  Museum,  Witley,  the 
collection  of  Lepidoptera  formed  by  Mr.  H.  J. 
Elwes,  as  well  as  the  large  collection  of  Heli- 
conius  formed  by  the  kte  BL  Kiffarth.  The 
museum  has  lately  also  received  large  coUeo- 
tions  of  Lepidoptera  from  Central  Africa,  ob- 
tained by  Mr.  and  Mrs.  T.  A.  Bams,  who  have 
recently  returned  from  a  twelve  months'  trip 
undertaken  on  behalf  of  Mr.  Joicey. 

The  U.  S.  Public  Health  Service  has  estab- 
lished at  Pensacola  a  research  station  for  the 
study  of  bulbonic  plague.  A  number  of 
trained  experts  in  addition  to  those  already  on 
duly  in  Pensacola  will  be  detailed  to  that  city. 
Additional  researdh  equipment  will  be  provided 
to  facilitate  their  investigations. 

Kbsearch  work  on  the  manufacture  of  oxy- 
gen from  the  engineer's  point  of  view  began 
at  the  Harvard  Engineering  School  early  in 
the  summer  under  the  direction  of  Dr.  Harv^ 
N.  Davis^  professor  of  mechanical  engineering. 
The  National  Beseardi  Corporation,  founded 
in  1912  through  the  efforts  of  Dr.  Frederick  O. 
Cottrell,  now  director  of  the  U.  S.  Bureau  of 
Mines,  has  given  Harvard  $5,000  for  the  woA. 
Professor  Davis  and  his  associates  have  under- 
taken to  determine  the  fundamental  data  con- 
cerning air  and  its  properties,  believing  that 
present  methods  of  making  oxygen  are  waste- 
ful, and  that  the  industrial  use  of  oxygen  in 
blast  furnaces  may  result  from  the  elimination 
of  this  waste.  In  return  for  its  backing.  Pro- 
fessor Davis  has  agreed  to  turn  over  to  the 
Besearch  Corporation  any  patents  that  may 
develop  from  his  woik. 

'Sbobbtart  Meredith  has  announced  a  reor- 
ganization of  the  publication  and  information 
work  of  the  Department  of  Agriculture,  and 


the  appointment  of  a  director  of  information 
to  have  general  supervision  of  all  these  activi- 
ties, both  in  Washington  and  in  the  field.  He 
has  named  E.  B.  Eeid,  formerly  chief  of  the 
Division  of  Publications,  to  the  new  position. 
Mr.  Beid's  relation  to  the  woik  will  be  similar 
to  that  formerly  held  by  Assistant  Secretary 
Ousl^,  who  had  charge  of  such  activities  dur- 
ing the  war  period.  Harlan  Smith,  formerly 
in  charge  of  the  Office  of  Information,  has  been 
appointed  chief  of  the  Division  of  Publica- 
tions. The  work  now  being  performed  by  the 
Office  of  Information  hereafter  will  be  known 
as  the  Press  Service,  which  will  be  in  charge 
of  Dixon  Merritt,  and  will  continue  under  the 
immediate  direction  of  the  chief  of  the  Di- 
vision of  Publications.  The  director  of  in- 
formation will  bring  about  closer  coordination 
of  the  information  and  publication  woric  of  the 
various  bureaus  with  that  of  the  Division  of 
Publications  and  will  be  charged  with  formu- 
lating and  executing  plans  for  developing  and 
improving  the  information  service  of  the  de- 
partment as  a  whole  to  the  pubHc. 

Nature  reports  the  forthcoming  establish- 
ment in  the  University  of  Paris  of  an  Insti- 
tute of  Psychology.  The  institute  will  be  ad- 
ministered by  a  council  comi)osed  of  Pro- 
fessors Delacroix,  Dumas^  Janet,  Pi^ron,  and 
Kabaud,  and  the  deans  of  the  faculty  of  let- 
ters and  sciences.  It  will  afford  instruction, 
both  theoretical  and  practical,  in  general, 
physiological,  experimental,  pathological  and 
comparative  psychology.  To  it  will  be  at- 
tached the  recently  established  Institute  of 
Pedagogy,  forming  its  pedagogical  section. 
Other  sections  of  the  institute,  dealing  with 
the  general  applications  of  psychology  and 
with  vocational  selection,  will  be  formed 
shortly.  The  institute  will  grant  diplomas  to 
successful  students  in  each  of  these  sections 
and  to  those  who,  after  attending  other  courses 
of  instruction,  have  passed  the  examinations 
therein.  It  will  also  be  open  for  research 
work  in  connection  with  the  university 
doctorate  or  higher  diplomas.  Previously 
Professor  Janet  with  his  colleague.  Professor 
Dumas^  worked  in  psychopathology  quite  in- 
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dependently  of  the  late  Alfred  Binet,  who 
directed  the  psychological  laboratory.  Pro- 
fessor Pi^ron,  Binet's  successor,  is  now  join- 
ing forces  with  the  representatives  of  French 
pathological  psychology,  and  the  institute  thus 
formed  is  also  to  encourage  the  applications 
of  jwychology  to  education  and  to  industry. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

The  will  of  the  late  Jacob  Schiff  includes 
the  following  bequests: 

To  the  Montefiore  Home  and  Hospital  for 
Chronic  Diseases $300,000 

To  the  Jewish  Theological  Seminary  of 
America  150,000 

To  the  Hebrew  Union  OoUege  at  Ginein- 
nati 100,000 

To  the  New  York  University  for  its  School 

of  Commerce  and  Accounting 50,000 

To  the  Metropolitan  Museum  of  Art 25,000 

To  the  New  York  Public  Library 25,000 

To  the  Zoological  Society  of  the  CSty  of 
New  York  25,000 

To  Harvard  University 25,000 

To  Tuskegee  Normal  and  Industrial  Infirti- 
tute 10,000 

To  Hampton  Normal  and  Agricultural  In- 
stitute          10,000 

At  the  Medical  School  of  the  Johns  Hop- 
kins University  at  least  two  years  of  college 
work,  of  which  one  and  one  third  years 
should  be  devoted  to  inorganic  and  two  thirds 
of  a  year  to  organic  chemistry,  will  hereafter 
be  required.  Each  year's  course  comprises 
three  class  room  exercises  a  week  and  five  to 
six  hours  of  laboratory  work.  This  represents 
only  a  minimal  training,  and  three  years' 
work  is  advised,  including  one  third  of  a  year 
devoted  to  lectures  and  demonstrations  in 
elementary  physical  chemistry.  After  1923 
three  years'  preparation  in  chemistry  will  be 
required,  including  at  least  240  hours  of  class 
room  work  and  500  hours  of  laboratory  work. 
The  former  must  include  60  hours  in  organic 
chemistry  and  a  short  course  in  physical 
chemistry;  while  the  latter  must  include  one 
year's  work  in  quantitative  analysis  and  120 
hours  in  organic  chemistry. 


Owing  to  the  death  of  Alfred  J.  Moses, 
professor  of  mineralogy  at  Columbia  Univer- 
sity, the  department  of  mineralogy  has  beoi 
combined  with  that  of  geology  into  a  single 
department  of  geology  and  mineralogy.  Dr. 
Lea  I.  Luquer,  now  assistant  professor  of 
mineralogy  has  been  promoted  to  be  associate 
professor. 

Professor  Willum  J.  Crozier,  of  the  de- 
partment of  zoology  of  the  University  of 
Chicago,  has  been  appointed  professor  of 
zoology  and  public  health  at  Kutgers  College. 

Dr.  Homer  H.  Collins,  head  of  the  depart- 
ment of  biology  of  the  Fresno  Junior  College 
at  Fresno,  California,  has  become  assistant 
professor  of  zoology  in  the  University  of  Pitts- 
burg. 

Mr.  John  Paul  Giyler,  after  two  years 
service  in  the  Sanitary  Corps,  has  ace^^yted 
the  headship  of  the  department  of  biology  at 
the  North  Carolina  College  for  Wom^:i, 
Qreensboro,  N.  C. 

Conrad  Thoraldsen  and  Isaac  Neuwirth 
have  been  appointed  instructors  in  the  d^>art- 
ments  of  histology  and  of  physiological  chem- 
istry, respectively,  of  the  New  York  Hoiimbo- 
pathic  Medical  College  and  Fowler  HospitaL 

Albert  Salathe,  graduate  student  in  the 
IJmTersity  of  Chicago,  has  gone  to  Albany, 
New  Yoric,  to  be  professor  of  diemistry  at  the 
Albany  College  of  Pharmacy. 

Professor  E.  H.  Kraus,  head  of  the  minera- 
logical  department  of  the  University  of  Midii- 
gan,  has  been  made  acting  dean  of  the  coll^^ 
of  pharmacy  until  a  new  dean  is  appointed. 
Dr.  Kraus  has  for  many  years  been  dean  of 
the  University  of  Michig^an  Summer  Session. 
Mr.  Charles  G.  Stocking  has  been  appointed 
assistant  professor  of  pharmacy  to  fiU  the  va- 
cancy caused  by  the  resignation  of  Ptofessor 
A.  F.  SchHchting,  who  has  taken  up  his  work 
as  chief  of  the  Control  Laboratories  of  the 
William  B.  Warner  Company  of  Saint  Louis. 

In  the  department  of  geology,  University  of 
Kansas,  Dr.  Raymond  C.  Moore,  professor  of 
geology  and  paleontology  and  state  geologist, 
has  been  made  chairman ;  Pft>fessor  Chesley  J. 
Posey,  of  the  University  of  Minnesota,  has 
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been  appointed  associate  professor  of  geog- 
raphy; Professor  Kussell  S.  Knappen,  of  the 
University  of  Chicago,  has  been  appointed  as- 
sistant professor  of  economic  geology,  and  Dr. 
Waker  H.  Schoewe,  of  the  Colorado  School  of 
Mines,  has  been  appointed  assistant  professor 
of  geology.  Dr.  Winthrop  P.  Haynes,  asso- 
ciate professor  of  geology,  is  a'bsent  on  leave 
and  will  undertake  for  the  Standard  Oil  Com- 
pany of  New  Jersey  explorations  in  northern 
Mexico. 

At  the  Carnegie  Institute  of  Technology  new 
appointments  have  been  made  as  follows:  In 
the  division  of  science  and  engineering  are  0. 
K.  Clutter,  Lauren  C.  Hand  and  Frank  E. 
Kupert,  instructors  in  chemical  engineering; 
R  W.  Boreman,  W.  H.  Michner  and  A. 
Press,  instructors  in  physics;  Charles  A.  Blod- 
gett  and  Fred  J.  Evans,  instructors  in  civil 
engineering;  W.  S.  McKee,  instructor  in  ma- 
chine design;  David  C.  Saylor,  instructor  in 
mechanical  engineering;  W.  A.  Copeknd,  in- 
strudtor  in  metallurgi<5al  and  mining  engi- 
neering, W.  Z.  Price,  assistant  professor  in 
mining  engineering,  and  C.  G.  Simpson,  in- 
structor in  the  mechanics  department.  In  the 
division  of  industries  are  Charles  B.  Walker 
and  F.  N*.  Talley,  instructors  in  chemistry,  and 
James  Creech,  instructor  in  press  work,  in  the 
printing  department. 


DISCUSSION   AND    CORRESPONDENCE 

AN  INSTITUTION  FOR  TROPICAL  RBSBARCH 

To  THE  Editor  op  Sciencje  :  The  immense  im- 
I)ortance  of  the  tropics  and  of  tropical  prod- 
ucts to  the  future  of  industry  is  being  more 
and  more  widely  recognized.  The  most  rapid 
developments  of  the  future  will  inevitably  lie 
to  the  southward  since  only  there  can  now  be 
found  imlimited,  unused  opportunity.  The 
greatest  volume  of  trade  must  ultimately  flow 
north  and  south  rather  than  east  and  west 
since  east  and  west  have  in  the  main  similar 
products  while  those  of  north  and  south  are 
complementary.  The  necessity  for  a  much 
more  accurate  and  extensive  knowledge  of 
tropical  conditions,  products  and  resources  is 
being  realized  by  many. 


Concrete  plans  for  an  American  institution 
devoted  to  tropical  research  seem  first  to  have 
been  suggested  in  the  Philippines,  where  such, 
tremendous  strides  have  been  taken  along  these 
lines  since  the  American  occupation  of  these 
islands.  Director  Arthur  F.  Fischer,  of  the 
Philippine  Bureau  of  Forestry,  and  Dean  C. 
P.  Baker,  of  the  College  of  Agricidture,  have 
been  particularly  active  in  this  propaganda. 
When  the  Boosevelt  Memorial  Association  was 
formed  it  occurred  to  the  present  writer  that 
the  foundation  of  such  an  institution  would  be 
a  most  fitting  memorial  to  the  memory  of  that 
strenuous  advocate  of  the  conservation  of  nat- 
ural resources  and  explorer  of  tropical  wilder- 
nesses. An  outline  for  the  organization  of  a 
Boosevelt  Memorial  Institution  for  the  Study 
of  Tropical  America  was  accordingly  drawn 
up  and  was  submitted  to  the  association  but 
no  favorable  action  was  secured. 

At  the  close  of  the  war  the  National  Re- 
search Council  was  organized  from  what  had 
been  the  Council  for  National  Defense.  It  is 
understood  that  the  importance  of  tropical 
problems  has  been  given  due  consideration  by 
this  body,  and  that  committees  have  been  ap- 
pointed who  have  submitted  rei>orts  but  that 
so  far  no  final  action  has  been  taken  toward 
formulating  a  concrete  plan  for  tropical  work. 
The  writer  has  no  connection  with  the  Council 
for  National  Research  but  his  interest  in 
everything  relating  to  tropical  problems  is  so 
great  that  he  begs  permission  to  submit  the 
following  for  the  consideration  of  this  body: 

OUTLINE  FOR  THE  ORGANIZATION  OP  THE  ROOSEVELT 

INSTITUTION  FOR  TROPICAL  RESEARCH  UNDER 

THE  AUSPICES  OP  THE  NATIONAL 

RESEARCH  COUNCIL 

1.  This  institution  should  be  organized  as  a 
special  section  of  the  council  with  a  permanent 
secretary  and  an  office  force  to  collate  and  in- 
dex existing  knowledge  of  tropical  resources 
and  conditions.  A  bibliographic  card  index 
should  be  made  indicating  in  what  libraries^ 
given  works  can  be  consulted. 

1  The  necessity  for  such  information  as  this  was 
forcibly  brought  home  to  the  writer  during  a  re- 
cent visit  to  the  libraries  of  Waehington  and  New 
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2.  All  workers  shoiild  be  registered  who  are 
a;ble  and  willing  to  undertake  tropical  inyesti- 
.gations.  Men  occupying  regular  positions  can 
usually  secure  leave  of  absence  to  undertake 
special  investigations  in  their  respective  lines. 
This  register  should  include  not  only  scientific 
workers  in  the  United  States  but  those  from 
all  parts  of  America  and  for  that  matter  those 
from  any  other  part  of  the  world  who  would 
care  to  interest  themselves  in  American 
problems. 

8.  Once  such  a  list  of  available  workers  has 
been  secured  then  let  it  be  widdy  known  to  the 
different  governments  of  the  Pan-American 
Union  that  the  institution  is  in  a  position  to 
furnish  the  best  attainable  expert  service,  and 
to  supervise  all  such  govemm^ital  sciaitific 
projects  as  geological  surv^s,  including  spe- 
cial studies  of  mineral  resources;  forestry 
surveys,  including  suggestions  for  the  utiliza- 
tion of  existing  forest  products  and  the  re- 
foresting of  denuded  areas;  physiographic  sur- 
veys; archeological  studies;  faunal  or  floral 
studies;  special  industrial  problems;  or  the 
investigation  of  plant  diseases^  injurious  in- 
sects or  other  special  agricultural  problems. 

At  the  present  time  when  really  competent 
investigators  are  hard  to  obtain,  the  tempo- 
rary services  of  the  highest  class  of  experts, 
vouched  for  and  supervised  by  such  an  insti- 
tution, should  be  very  attractive  to  the  gov- 
ernments concerned.  The  exact  form  of  agree- 
ment with  the  institution  and  with  individual 
workers  could  be  determined  independently  in 
each  case.  The  investigators  might  receive 
temporary  ai^intments  as  officials  of  the  in- 
terested governments  and  their  reports  be  pub- 
lished as  official  documents  by  such  govern- 
ments, or  any  other  arrangement  could  be 
made  that  would  be  mutually  satisfactory. 

4.  In  like  manner  it  should  be  made  known 
to  the  different  industries  dependent  on  trop- 

Tork  in  a  search  for  the  older  sugar  cane  litera- 
ture. The  scanty  representation  of  the  literature 
from  Sonth  American  scientific  institutions  and 
experiment  stations  was  quite  surprising  and  there 
seemed  to  be  a  lamentable  lack  of  effort  to  keep 
up  with  current  publications  from  these  sources. 


ical  products  that  the  resources  and  personnel 
of  the  institution  were  at  their  service  for  the 
study  of  any  of  didr  special  problems.  Many 
of  these  industries  now  maintain  their  own 
extensive  research  departments,  but  the  abil- 
ity to  call  in  the  highest  i>ossible  class  of 
additional  expert  advisers  would  doubtless  be 
appreciated,  especially  in  cases  of  unusual 
emergency.* 

»  As  a  case  in  point  the  United  Fruit  Co.  has 
for  years  been  suffering  heavy  losses  from  the 
ravages  of  the  banana  wilt  disease  on  some  of 
their  extensive  Central  American  estates. 
Their  early  attempts  at  hiring  expert  advisers 
proved  unfortunate,  no  workable  remedies 
having  been  suggested  by  the  pathologists  em- 
ployed. As  a  consequence  banana  planting 
has  been  abandoned  on  large  areas  and  expen- 
sive railroad  and  other  equipment  is  lying 
idle.  It  seems  to  be  a  case  that  is  not  soluble 
by  ordinary  pathological  methods.  If  a  council 
of  experts  had  been  available  bringing  a 
broader  viewpoint  to  bear  on  the  problem  it  is 
likely  that  some  practical  solution  could  long 
since  have  been  arrived  at  with  great  financial 
advantage  to  the  company.  Long  range  advice 
without  personal  investigation  is  always  risky, 
but  in  this  case  the  most  obvious  method  for 
combating  banana  wilt  would  seem  to  be  to 
plant  these  lands  in  sugar  cane  for  a  term  of 
years.  This  crop  is  adapted  to  banana  lands 
and  it  would  fully  utilize  the  railroad  and 
other  equipment  After  the  wilt  fungus  had 
died  out  of  the  soil  (requiring  an  unknown 
number  of  years)  a  portion  or  all  of  the  lands 
could  be  again  planted  to  bananas,  if  that 
seemed  desirable  while  other  lands  less  well 
adapted  to  bananas  could  be  planted  to  cane 
to  keep  up  a  supply  for  the  mills. 

5.  Universities,  museums  and  other  insti- 
tutions planning  the  sending  of  scientific  ex* 
peditions  to  the  tropics  should  be  invited  to 
cooperate  with  this  institution  in  order  to  ob- 

s  Attention  is  called  to  the  report  on  Sugar  Oane 
Mosaic  or  Yellow  Stripe  Disease  recently  pub- 
lished in  The  Jawmal  of  the  Department  of  Agri- 
eultwe  of  Porto  Bico,  YoL  3,  No.  4,  as  an  example 
of  the  cooperative  study  of  a  serious  tropical  agri- 
cultural problem. 
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tain  the  greatest  possible  advantages  from  the 
expenditures  and  efforts  made. 

6.  Each  special  problem  would  be  organized 
independently,  the  permanent  secretary  assign- 
ing such  workers  to  it  as  at  the  moment  were 
most  available.  All  expenses,  including  salar- 
ies of  workers,  would  be  met  by  the  interested 
parties  in  eadi  case,  either  industries  or  gov- 
ernments. The  only  expense  to  the  National 
Beeearch  Council  would  thus  be  the  mainte- 
nance of  the  permanent  secretary  and  his  office 
force  engaged  in  the  fundamentally  important 
work  of  tabulating  and  correlating  existing 
knowledge  of  tropical  conditions  and  resources ; 
and  of  keeping  in  close  touch  with  all  of  the 
many  scattered  institutions  and  workers  either 
official  or  otherwise  who  are  now  engaged  in 
any  of  the  lines  embraced  in  this  vast  field  of 
effort. 

As  time  went  on  and  funds  were  available 
the  institution  could  also  take  up  on  its  own 
account  such  lines  of  investigation  as  were  not 
being  covered  by  any  other  initiative. 

An  organization  such  as  is  thus  briefly  out- 
lined woidd  certainly  give  the  maximum  of 
elasticity  and  breadth  of  view  with  a  mini- 
mum of  fixed  charges.  It  is  respectfully  sub- 
mitted for  the  consideration  of  the  National 
Besearch  CounciL 

F.  S.  Earle 

Bio  PiKDRAs,  PittTO  Bioo, 
August  23 

MILLS   AND    PI8HWAT8 

To  THE  Editor  of  Science:  Apropos  of  the 
article  by  Professor  Henry  B.  Ward  entitled 
** Atlantic  and  Pacific  Salmon'*  in  Science 
for  September  17,  1920,  allow  me  to  record 
some  observations.  Some  years  ago  I  stocked 
a  stream  running  through  my  country  place 
in  Connecticut  with  rainbow  trout.  These 
trout  later  ran  down  to  the  estuary  and  could 
not  return  because  of  two  mill  dams  in  the 
way.  Discussing  the  matter  with  old  in- 
habitants I  learned  that  in  former  years  be- 
fore the  dams  were  built  farmers  living  along 
the  stream  for  a  distance  of  fifteen  miles  or 
more  were  in  the  habit  of  catching  many 
barrels  of  alewives  and  salting  them  down 


for  winter  food  supply.  These  families  are 
now  deprived  of  one  important  kind  of  food. 

Following  up  this  concrete  object  lesson  I 
made  observations  along  the  Atlantic  coast 
from  Connecticut  to  Labrador.  My  conclu- 
sions are  as  follows: 

Along  the  New  England  coast  mills  are 
commonly  the  property  of  local  stockholders 
and  these  represent  the  influential  men  in  a 
locality.  Their  first  interest  is  in  the  mill 
and  its  economical  management.  This  ex- 
cludes the  idea  of  the  expense  of  a  fishway. 
Fish  which  formerly  supplied  large  niunbers 
of  people  in  the  vicinity  and  at  a  distance 
and  which  naturally  would  supply  the  people 
for  all  time  are  prevented  from  ascending 
streams  for  breeding  purposes.  When  the 
matter  is  taken  up  for  action  by  a  large 
number  of  indignant  people  th^  find  them- 
selves in  conflict  with  a  few  influential  men 
personally  interested  in  the  dam.  This 
minority  has  the  largest  degree  of  influence 
with  legislators.  Along  the  entire  New  Eng- 
land coast  such  appears  to  be  the  situation 
in  relation  to  salmon,  shad,  and  alewives. 

Upon  reaching  the  Maritime  Provinces  of 
Canada  I  found  a  somewhat  different  situa- 
tion. The  traditions  of  an  older  civilization 
in  regard  to  maintaining  large  food  supply 
prevail  to  some  extent.  They  come  into  con- 
flict with  the  mill  owner  and  his  stockholders 
to  such  a  degree  that  some  of  the  streams 
remain  open  to  anadromous  fish,  with  the  aid 
given  by  fishways. 

Leaving  the  Maritime  Provinces  on  the 
way  northward  I  found  a  third  order  of  con- 
ditions prevailing.  The  men  who  own  cod 
traps  and  large  nets  are  the  men  most  in- 
fluential with  legislators.  Constituting  a 
small  but  potent  minority  they  are  enabled 
to  injure  food  supply  for  the  public  by  their 
manner  of  using  cod  traps  and  large  nets. 
On  some  of  the  runways  to  salmon  rivers  the 
cod  traps  appear  to  pick  up  a  large  part  of  the 
annual  run  of  salmon  and  the  net  fisherman 
at  the  mouths  of  the  river  deplete  the  fish 
supply  by  unlawful  obstruction  to  the  run  of 
breeding  fish. 

My  comments  do  not  relate  to  hearsay  but 
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to  personal  observation  and  inquiry  extending 
from  Oonneoticut  to  as  far  north  as  Hamilton 
Inlet  in  Labrador.  The  biology  of  the  sub- 
ject relates  not  so  much  to  the  habits  of  Balmo 
salar  as  it  does  to  the  behavior  of  Homo 
sapiens — ^with  his  specific  appellation  self- 
chosen. 

Robert  T.  Morris 
.    616  Madison  Avkkxtb,  Nkw  Tobk 

BPPICIENCY  IN  THERMAL  PHENOMENA 

To  THE  Editor  of  Science:  Mr.  Forbes's 
theory  of  something  being  wrong  with  the 
commonly  accepted  definitions  of  efficiency  in 
thermal  phenomena,  is  provocative  of  com- 
ment. The  question  of  a  definition  being 
wrong  depends,  obviously,  on  how  it  is  inter- 
preted. 

In  general  the  efficiency  of  a  machine  or 
mechanical  process,  is  defined  as  the  ratio  of 
output  to  input.  It  is  assumed  that  the  out- 
put will  always  be  less  than  the  input,  hence 
the  efficiencgr  will  be  less  than  unity.  * 

It  is  safe  to  say  that  the  difficulties  alluded 
to  by  Mr.  Forbes  can  be  traced  to  failure  to 
distinguish  between  the  quantities  of  energy 
called  input  and  output,  and  the  units  in 
which  they  are  measured.  In  the  electric 
heater,  the  input,  watts,  is  wholly  converted 
into  heat,  with  efficiencgr  of  100  per  cent.  In 
the  electric  motor  the  input,  watts,  is  converted 
into  95  per  cent,  work  and  five  per  cent,  heat, 
giving  96  per  cent,  efficiency  if  work  output 
is  considered,  and  100  per  cent,  efficiency  for 
the  entire  output.  In  the  steam  engine  the 
input,  heat,  is  converted  into  ten  per  cent 
work  and  90  per  cent,  heat,  giving  an  efficiency 
of  ten  per  cent  based  on  work  output.  90  per 
cent  efficiency  based  on  the  exhaust  steam  for 
heating,  and  100  per  cent,  for  the  entire  out- 
put. In  the  refrigerating  machine  the  output 
is,  logically,  heat  carried  away  by  the  con- 
denser water.  The  input,  on  the  same  reason- 
ing, is  made  up  of  two  parts,  the  heat  removed 
from  the  brine  and  the  work  of  driving  the 
machine.  The  sum  of  the  two  input  quanti- 
ties is  equal  to  the  output,  giving  100  per 
cent  efficiency  as  in  all  the  other  cases. 

The  refrigerating  engineer  recognizes  the 


difficulty  of  applying  the  term  efficiency  to 
his  machine,  and  substitutes  for  it  the  term 
''  coefficient  of  performance^"  the  ratio  of  heat 
absorbed  to  the  work  required  to  drive  the 
machine,  both  expressed  in  the  same  units. 
If  efficiency  is  defined  by  the  input-output 
formula,  it  is  true  that  the  efficiency  of  all 
machines  is  100  per  cent  If  only  a  portion 
of  the  input  or  output  is  considered,  it  is 
possible  to  have  efficiencies  of  less  or  more 
than  100  per  cent  In  this  case  it  would  be 
appropriate  to  use  the  term  '^  partial  effi- 
ciency," since  the  entire  output  is  not  oon- 
sictered. 

£.  H.  LocKwooD 

THE  HELIUM  ARC  AS  A  GENERATOR  OP  HIGH 
PREQUENCY    OSCILLATIONS 

Helium  as  a  conducting  medium  in  a  low- 
voltage  arc  may  be  of  considerable  utility  as 
a  convenient  source  for  generating,  from 
direct  current,  oscillations  of  moderately  high 
frequency. 

Due  to  its  exceptionally  low  sparking 
potential  arcs  may  be  readily  started  from  a 
hot  tungsten  cathode  by  110  volts  even  when 
the  gas  is  at  atmospheric  pressure.  In  fact 
it  is  easy  to  start  the  arc  across  a  centimeter 
gap  between  cold  electrodes  by  means  of 
breaking  a  i)arallel  circuit  with  a  series  react- 
ance common  to  both.  Perhaps  a  more  con- 
venient method  of  starting,  however,  is  the 
heating  of  the  filament  by  the  source  of  sup- 
ply and  then  a  commutation  of  the  connec- 
tion to  the  positive  terminal  from  the  fila- 
ment to  the  anode. 

When  the  proper  inductance  and  capacity 
are  connected  across  the  arc  high  frequency 
oscillations  are  produced  which  may  be 
utilized  in  the  usual  way  with  a  coupled  cir- 
cuit Hitherto,  hydrogen  and  compounds  of 
hydrogen  have  been  used  in  areas  to  produce 
high  frequency  and  it  is  very  difficult  to 
produce  oscillations  by  the  use  of  other  gases 
at  atmospheric  pressure.  Helium,  however, 
probably  due  to  its  high  heat  conductivity, 
being  inferior  only  to  hydrogen  in  this  re- 
spect, from  the  rapid  rate  of  energy  dissipa- 
tion in  the  arc,  gives  the  type  of  volt  ampere 
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characteristic  which  is  necessary  for  the  pro- 
duction of  the  alternating  current. 

From  a  6-ampere  arc  in  helium  at  approxi- 
mately atmospheric  pressure  and  with  a  centi- 
meter gap,  50  watts  or  more  of  alternating 
current  at  1,000  cycles  may  readily  be 
obtained. 

G.  M.  J.  Mackay 
Besearch  Labobatoby, 
General  Electric  Ck)., 
Schenectady,  N.  Y. 


SCIENTIFIC  BOOKS 

Collected  Studies  on  the  Pathology  of  War 
Oas  Poisoning,  from  the  Department  of 
Bacteriology  and  Pathology,  Medical  Sci- 
ence Section,  Chemical  Warfare  Service, 
under  the  direction  of  M.  C.  Winternitz, 
major,  M.  C,  U.  S.  A.  Yale  XJniversity 
Press,  New  Haven,  Conn.  Cloth,  166  pages, 
41  color  plates,  S3  black  and  white  illustra- 
tions, $20.00. 

The  study  of  the  pathological  lesions  pro- 
duced by  the  war  gases  upon  animals  under 
controlled  experimental  conditions  was  of  emi- 
nent practical  importance  during  the  war,  and 
quite  justly  enlisted  the  interest  and  services 
of  many  of  the  foremost  pathologists,  both 
here  and  abroad.  Without  such  control,  it 
would  have  been  difficult  and,  in  many  cases, 
impossible,  to  draw  conclusions  as  to  the  com- 
parative effectiveness  of  different  types  of  gas 
used  in  offense;  and  to  estimate  the  protec- 
tion afforded  by  various  defensive  measures. 
Equally  important  was  the  desirability  of  de- 
fining, so  far  as  this  was  possible^  the  effects 
of  the  various  gases  used  by  the  enemy  against 
OUT  troops,  and  to  afford  criteria  to  the  pathol- 
ogists in  the  field  by  which  they  might  be  rec- 
ogniEed. 

The  studies  of  Wintermtz  and  his  coworkers, 
which  were  available  to  the  Chemical  Warfare 
Service  during  the  war,  have  now  been  made 
generally  accessible  in  a  comprehensive  and 
beautifully  illustrated  monograph  from  the 
Yale  University  Press.  On  the  basis  of  a 
Tery  large  experimental  material,  the  gross  and 
microscopic  changes  following  exposure  to 
chlorine,     phosgene,     chlorpicrin,     trichloro- 


methyl-chloroformate  (diphosgene,  superpa- 
lite),  dichbroethylsulphide  (mustard  gas), 
cyanogen  chloride  and  bromide,  arsine,  and 
several  organic  arsine^halogen  compounds  are 
minutely  described.  Unlike  most  of  the  re- 
ports which  have  previously  appeared,  the 
studiy  includes  a  consideration  of  late  residual 
lesions  as  well  as  the  acuter  changes,  and  this 
phase  of  the  work  will  prove  of  particular  in- 
terest to  those  who  stiU  are  seeking  an  ana- 
tomical explanation  for  the  chronic  invalidism 
which  afflicts  so  many  of  the  soldiers  gassed 
in  the  war.  The  writers  find  quite  regularly 
in  the  lungs  after  recovery  from  phosgene, 
persistent  emphysema  and  atelectasis,  associ- 
ated with  obliterating  bronchiolitis,  and  with 
tubercle-like  peribronchial  nodules.  On  the 
other  hand,  it  is  stated  that  '^  chronic  changes 
in  the  lungs  after  mustard  gas  inhalation  were 
infrequent  and  were  confined  to  minute  areas  of 
organization  occurring  in  isolated  bronchioles 
or  in  the  alveolar  tissue  near  the  maigin  of 
the  lungs.  In  no  case  was  any  large  bronchus 
found  organized  or  occluded."  In  a  few  dogs, 
localized  ulceration  or  cicatricial  stenosis  was 
found  in  the  trachea.  This  rarity  of  perma- 
nent lesions  after  gassing  with  mustard  in 
dogs  does  not  accord  with  our  own  experience 
in  the  human  cases.  Without  entering  into 
details,  it  may  be  confidently  stated  that  the 
inhalation  of  mustard  gas  in  man  is  frequently 
followed  by  chronic  changes  in  the  entire  res- 
piratory tract  These  differ,  of  course,  in  their 
extent  and  severity,  but  in  many  cases  there 
results  a  destruction  and  deformity  compar- 
able to  that  of  chronic  pulmonary  tuberculosis. 
In  this  connection,  it  is  perhaps  proper  to 
emphasize  the  limitations  of  these  and  similar 
experimental  studies  on  the  war  gases,  in  their 
application  to  human  pathology.  Whereas  the 
experimental  worker  with  animals  was  in- 
formed as  to  the  kind  of  gas  used,  its  concen- 
tration and  the  duration  of  exposure,  none  of 
these  data  were  available  to  the  pathologist  in 
the  field.  Frequently,  it  happened  that  the 
same  soldier  was  exposed  to  several  varieties  of 
gas  within  a  short  period;  frequently,  also, 
there  were  complicating  traumatic  injuries. 
Most  disturbing  of  all-  were  the  sui)ervening 
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bacteidal  infections,  and  particularly  the  epi- 
demic influenzal  pneumonia  which  swept 
through  our  troops  during  the  period  when  gas 
casualties  were  most  numerous.  Because  of 
these  C(»nplezitieSy  many  of  the  human  cases 
presented  a  difB^cult  problem  for  the  patholo- 
gist, and  it  was  not  very  easy  for  him  to  apply 
fully  the  knowledge  gained  from  animal  ex- 
perimentation. Por  example,  although  blue 
cross  sheUs  containing  diphenylchlorarsine 
were  used  in  profusion  againeit  our  troops  in 
the  later  months  of  the  war,  and  although  ani- 
mal experiments  had  shown  this  and  related 
arsine  compounds  to  possess  a  high  degree  of 
toxicity,  not  a  single  casualty  amongst  576 
recorded  autopsies  could  be  referred  to  organic 
arsine-halogen  compounds  alone,  nor  was  it 
possible  to  differentiate  tiie  lesions  from  those 
of  other  yesicant  and  irritant  gases  in  common 
use. 

Such  considerations  should  not  detract  from 
the  yalue  of  the  work  These  studies,  and  the 
equally  painsftaking  and  complete  experimental 
work  of  Warthin  and  Weller  on  Mustard  Gks, 
are  fundamental  contributions  to  the  pathol- 
ogy of  the  toxic  gases  used  in  the  war. 

Appended  to  the  purely  descriptiye  studies 
of  gas  lesions  of  yarious  types,  is  an  interest- 
ing <^pter  given  to  the  subject  of  intra- 
tracbeal  therapy.  It  was  found  that  dogs  will 
tolerate  intrapulmonary  irrigation  with  physio- 
logical saH  solution  in  amounts  up  to  three 
liters,  or  more,  when  the  fluid  is  introduced 
oyer  a  period  of  thirty  minutes.  Besorption 
from  the  lungs  takes  place  very  rapidly  as 
could  be  shown  by  the  elimination  of  phenol- 
sulphonthalein  in  the  urine;  and  no  serious 
functional  or  anatomical  distuibances  are 
produced.  This  raises  the  question  as  to  how 
far  the  oedema  itself  is  responsible  for  the 
fatal  outcome  in  cases  of  acute  poisoning  with 
the  suffocant  gases,  and  suggests  that  other 
factors,  such  as  the  increased  viscosity  of  the 
blood,  tiie  obstruction  to  the  pulmonaiy  cir- 
culation, and  the  resultant  cardiac  weakness, 
may  be  of  greaiter  moment  than  the  mere  ac- 
cumulation of  fluid  in  the  air  spaces. 

The  danonstration  that  inert  granular  ma- 
terial and  even  bacteria  can  in  great  measure 


be  washed  out  of  the  lungs,  opens  new  possi- 
bilities of  experimental  research  along  thera- 
peutic lines. 

Alwin  M.  Pappbnhbiher 
Columbia  UNimsiTT 


SPECIAL  ARTICLES 

THE  TAKB-ALL  DISEASE  OP  WHEAT  IN  NEW 
YORK  STATE 

For  nearly  two  decades  pknt  paliiologists 
have  been  interested  in  the  i>ossible  introduc- 
tion of  the  take-all  disease  of  wheat  into  Amer- 
ica. A  detailed  historical  and  bibliographic 
treatment  of  this  and  some  related  diseases  of 
wheat  has  recently  been  published  by  Stev^is.^ 
Conditions,  believed  to  be  due  to  take-ell,  have 
been  reported  from  Oregon  in  1902  and  more 
recently  (1919)  from  Illinois  and  from  Vir- 
ginia. However,  the  fungus  Ophioholus 
graminis  Sacc.  has  not  yet  been  reported 
from  these  localities  in  the  papers  which  have 
come  to  the  writers'  notice.  If  the  name  of 
''take-aU"  be  restricted  to  the  disease  with 
which  Ophioholus  graminU  is  associated,  there 
remains  some  doubt  as  to  the  reported  occur- 
rence of  the  true  take-all  in  this  oountry. 

Early  in  July,  1920,  the  attention  of  Mr. 
R.  G.  Palmer,  field  assistant  of  the  Depart- 
ment of  Plant  Pathology,  was  attracted  to  a 
smaU  spot  in  a  field  of  soft  red  winter  wheat 
at  East  Bochester,  New  York.  The  plants 
within  an  area  eight  to  ten  feet  in  diameter 
were  badly  dwarfed  and  prematurely  dead. 
In  many  cases  secondary  culms  had  been 
killed  soon  after  their  formation.  On  July  15 
the  diseased  spot  was  brought  to  the  attention 
of  Br.  M.  F.  Barrus  who  brought  Q^ecimens 
into  the  laboratory  for  examination.  The 
roots  of  the  plants  were  rotted  and  usually 
broken  near  the  base  of  the  culm  wb^i  the 
plants  were  uprooted.  The  lower  intemodes 
were  daik  or  entirdy  blackened  and  enveloped 
by  a  dense  sheath-like  plate  of  thicd^-walled 
brown  myceliunL  This  plate  of  mycelium  was 
formed  between  the  leaf  sheath  and  culm,  as 

i ''Foot-rot  Disease  of  Wheat — Historical  and 
Bibliographic, "  Natural  History  Survey,  HL  Dept. 
Begistration  and  Edneatioii,  VoL  13,  Art.  9,  1919. 


Digitized  by 


Google 


OOIOBIR  15,  1920] 


SCIENCE 


369 


described  by  McAlpine'  for  Ophiohcius  grami- 
nis.  Perithicia  in  considerable  abundance 
were  found  embedded  in  the  leaf  sheath  and 
mycelial  plate.  Microscopic  measurements  of 
penthecia  and  ascosporee  agree  very  closely 
with  those  given  by  Saccardo  for  Ophioholtis 
gramims. 

As  soon  as  a  determination  of  the  fungus 
had  been  made  steps  were  taken  to  determine 
the  source  of  the  infection  and  to  completely 
eradicate  the  disease  from  the  infected  area. 
An  inspection  was  made  of  the  farm  which  had 
grown  the  seed  for  the  past  two  years.  No  evi* 
dence  of  take^U  was  found  on  this  farm  or  on 
any  of  a  considerable  number  of  others  in  the 
vicinity  of  the  diseased  field  and  elsewhere. 
The  crop  from  an  area  forty  feet  in  diameter 
was  spread  over  the  ground  and  gasoline  was 
poured  over  the  infected  spot  and  vicinity. 
The  whole  was  then  burned  over. 

The  writers  are  indebted  to  Dr.  W.  B. 
Brierly,  of  the  Bothamsted  Experiment  Sta- 
tion, England,  and  Professor  Et.  Foex,  of  the 
Station  de  Pathologie  V^tale^  Paris»  France, 
for  examination  of  the  affected  wheat  Dr. 
Brierly  states  that  the  disease  is  indistinguish- 
able from  the  take-all  as  it  occurs  in  England. 
Professor  Foex  concludes  that  the  associated 
fungus  is  undoubtedly  a  species  of  Ophiobolus, 
Saccardo  lists  two  species  of  Ophioholus  as 
occurring  on  wheat,  0.  graminU  Sacc.  and 
0.  herpotrichua  (Fr)  Saca  The  ascospores 
of  0.  herpotrichus  measure  136-150  X  2-2.6 
microns,  practically  double  the  spore  length  of 
0.  graminis.  It  has  already  been  pointed  out 
that  the  fungus  under  consideration  agrees 
closely  in  spore  measurements  with  Sax^oardo's 
0.  graminis.  It  is  not  intended  here  to  settle 
the  question  of  the  pathogenicity  of  the  Ophio- 
holtis  BB  it  occurs  in  this  countiy  or  abroad. 
However,  both  the  fungus  and  the  diseased 
symptoms  with  which  it  is  associated  agree  in 
essential  details  with  the  take-all  of  wheat  and 
Ophioholus  graminis  as  described  in  Australia, 
France  and  elsewhere.  R.  S.  Kirbt, 

H.  E.  Thomas 

CORKKLL  UnIVEBSITT 

sMcAlpine,  D.,  "Take-all  mid  White  Heads  in 
Wheat,"  Victoria  Dept.  Agr.  Bui,  9,  1904. 
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XII 

DIVISION   OF  PHARMACKUnOAL   CHEMISTRY 

Charles  E.  Oaspari,  chairman 
Edgar  B.  Carter,  secretary 
StahiUty    and    chlaramine    antiseptics:    JuLis 
Bkbib. 

Chemistry  and  pharmacology  of  the  chloramines: 
Carl  Nielsen. 
Colorimetric  estimation  of  adrenalin:  Wilbur 

L.  SOOVILLE. 

Improved  methods  for  arsenic  estimation:  H.  F. 
Farr. 

The  melting  point  and  the  determination  of  free 
salicylic  acid  in  acetyl  salicylic  acid:  L.  A.  Watt. 

Biological  methods  for  digitalis  assay:  Herbert 
C.  Hamilton. 

Researches  on  hypnotics:  E.  H.  Yolwiler. 

Researches  on  anesthetics:  Boger  Adams. 

Wood  alcohol  and  prohibition:  Chas.  Basker- 
ville. 

Drug  absorption  in  the  intestinal  trad:  G.  H. 
A  Clowes  and  A.  L.  Walters. 

Iodine  telerance  of  the  human  body  and  iodine 
therapy:  H.  C.  P.  Weber.  A  very  tmusoal  ease  of 
cure  of  tuibereular  meningitis  is  disenssed.  Only 
isolated  instances  of  recovery  from  this  disease  are 
known  in  the  literature.  The  cure  was  effected  by 
dosage  with  exti^rdinary  quantities  of  iodine, 
given  as  tincture  with  various  albuminoses  and 
fatty  vehicles  of  administration.  The  maximum 
was  1  gram  of  iodine  per  day  (equivalent  to  0.033 
g.  per  kg.  body  weight) ;  tiie  total  equaled  12.35  g. 
over  22  consecutive  days.  No  iodism  was  noted. 
The  conclusions  dmwn  were  that  (a)  the  maxi- 
mum dose  of  I  is  not  known,  (5)  the  disturbing 
effedts,  iodism,  are  astonishingly  small,  or  even 
absent,  (c)  therapeutic  effects  as  bactericide,  re- 
quire piling  up  of  I  in  the  body,  (d)  that  the  dis- 
turbing effects  of  Kl  are  often  confused  with  the 
effects  of  I  Itself,  (e)  that  aside  from  this,  the 
methods  of  administering  the  I  are  of  less  signifi- 
cance. These  conclusions  seem  to  be  worthy  of, 
and  require,  verification. 

The  pharmaceutical  chemistry  and  pharmaool' 
ogy  of  the  chloramines:  Carl  Nielsen.  To  ob- 
tain best  results  with  the  chloramines  some  knowl- 
edge of  the  diemistry  of  these  products,  partic- 
ulariy  as  regards  incompatibilities,  combinations 
and  pharmacologic  action,  is  essentiaL 

Besearch  on  hypnotics:  E.  H.  Volwiler.  His- 
tory   of    hypnotics,    soporifices,    and    sedatives. 
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Present  daj  liTpiiotics,  with  comparatiye  value  and 
uaea.  QuaUties  desired  in  hypnotics  and  present 
research  in  this  field. 

Beaearch  on  anesthetics:  Booeb  Adams.  Former 
anesthetics  and  their  uses  and  drawbacks.  Transi- 
tion from  natural  to  improved  synthetic  products. 
Qualifications  of  a  good  anesthetic  and  how  the 
problem  is  being  solved. 

Improvements  in  the  methods  for  arsenic  esti' 
mation:  H.  V.  Fake.  A  very  brief  review  of  the 
methods  in  present  use  is  given.  In  addition  to 
this  a  variation  in  the  Gutzeit  method  is  outlined, 
whereby  the  preliminary  preparation  of  the  chem- 
ical  in  ordinary  cases  is  eliminated.  Sulphites,  etc, 
are  oxidized  by  bromine  and  the  arsenic  subse- 
quently reduced  by  potassium  iodide,  both  of  these 
reactions  being  accomplished  within  the  reaction 
cell  while  the  test  is  going  on,  representing  a  very 
great  saving  of  time.  In  addition  to  this  some 
simple  methods  for  removing  metals  which  inter- 
fere with  the  Gutzeit  test  are  outlined,  thus  rend- 
ering this  method  more  widely  applicable.  A 
gravimetric  method  for  determining  arsenic  in  the 
metallic  form  where  this  metal  is  present  in  con- 
siderable «unoants  is  outlined.  This  is  partieolarly 
applicable  in  cases  where  the  simpler  volumetric 
methods  can  not  be  used. 

The  oolorimetric  estimation  of  adrenalin:  Wil- 
bur L.  ScoviLLi.  Solutions  of  adrenalin  are  nec- 
essarily acid,  if  kept  in  stock,  in  order  to  preserve 
the  activity.  This  acid  has  a  marked  effect  upon 
tiie  color  produced.  The  official  process  is  de- 
signed for  the  estimation  of  adrenalin  in  the  dried 
glands,  and  will  apply  to  these,  but  is  not  satis- 
factory for  commercial  solutions.  A  method  is 
given  which  is  applicable  to  both,  and  which  the 
author  considers  preferable  to  the  official  process. 
It  is  based  upon  Erauss  's  method,  using  potassium 
iodate  as  the  oxidizing  agent  and  pure  adrenalin 
ts  a  standard. 

Stability  of  chloramine  antiseptics:  Jules 
Bebie.  In  order  to  assure  the  greatest  possible  de- 
gree of  stability  the  chloramines  must  be  produced 
with  a  high  degree  of  purity.  Investigation  ex- 
tended over  period  of  one  year  indicates  that 
chloramine-T  in  crystal  and  tablet  form,  by  itself 
or  when  mixed  with  NaHOOt  is  stable.  Aqueous 
solutions  of  chloramine-T  alone  or  in  mixture  with 
Na,00t  or  NaCl  are  also  stable.  Dichloramine-T 
in  powder  form  begins  to  deteriorate  kfter  about 
three  months.  The  crystallized  commercial  prod- 
uct, however,  is  stable  for  about  8  months,  and 
after  14  months  shows  only  very  slight  degree  of 


decomposition.  Solutions  of  crystallized  diehlora- 
mine-T  in  chloposane  are  fairly  stable  for  a  couple 
of  weeks.  Halazone  is  fairly  stable.  Decompo- 
sition after  one  year  amounts  to  about  3  per  cent 

The  determination  of  the  melting  point  and  free 
salicylic  acid  content  of  acetylsalicyUc  acid:  L.  A. 
Watt.  A  comparison  of  the  methods  in  general 
use  for  the  determination  of  the  melting  point  of 
acetylsalicylic  add.  The  desirability  of  a  uniform 
procedure  is  emphasized  by  the  variation  in  the 
results  obtained.  For  estimating  the  free  saHcylie 
acid  content,  comparison  with  a  set  of  standards 
made  from  a  mixed  dye  solution  permits  the  dose 
approximation  of  the  violet  color  produced  by  the 
addition  of  ferric  chloride  to  the  aeteykali^ylie 
acid  solution. 

The  biologic  methods  for  digitalis  assay:  Her- 
bert C.  Hamilton.  The  author  questions  the 
relevancy  of  certain  criticisms  of  biologic  assay  on 
the  ground  that  such  an  assay  is  limited  in  its 
scope.  Biologic  assays  are  not  to  decide  the  ques- 
tion of  dosage  nor  the  api^icability  of  the  drug 
for  any  particular  purpose  nor  does  a  biologic 
assay  merely  record  that  a  drug  win  kill  an  ani- 
mal and  permit  the  inference  that  the  drug  is 
standardized.  A  biologic  assay  is  a  comparison  of 
the  sample  in  question  with  a  similar  preparati<m 
of  known  actiwty.  The  comparison  of  effects  is 
made  o^  some  test  animal  which  responds  to  the 
action  of  the  drug  in  so  characteristic  a  manner 
that  the  effect  is  measurable.  The  proposed  meth- 
ods for  digitalis  with  their  advantages  and  dis- 
advantages are  described  at  length  in  order  to 
emphasize  the  scope  and  limitations  of  the  biologie 
assay  of  the  digitalis  series. 

Charles  L.  Parsons, 

Secretary 
(To  he  continued) 
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Gmiell  Unhrenity  Medical  College 

1st  AvMiue  and  28tk  Street 
NEW  YORK,  N.  Y. 

ADMISSION  to  the  tint  year  oIms  wlU  be  limited 
to  MTentj-flre  itadente  In  the  New  York  and  Ithaca 
DlTiBloDS  combined.  Sabaeqnent  admissions  to  any 
daM  will  be  made  only  if  the  number  fStdls  below  sixty, 
when  students  from  other  instltntions  may  be  accepted, 
proTided  they  iill  all  of  oar  requirements. 

The  number  of  students  in  this  College  haTlng  been 
limited,  that  its  adrantages  may  be  equallaed  to  all 
parts  of  the  State  and  country,  not  more  than  Are 
students  fh>m  any  one  college  wlU  be  admitted  to  the 
first  year  class.  Graduates  of  approTCd  colleges  are 
eligible. 

INSTRUCTION  begins      September  27th,  1920. 

Laboratory  methods  are  emphasixed  throu^outthe 
course  and  small  sections  aoiUtote  personal  contact 
between  the  students  and  instructor.  Clinical  instruc- 
tion is  giTcn  in  the  Bellerue,  New  York  Nursery  and 
ChUd's,  Memorial,  Manhattan  State  and  Willard  Parker 
Hospitals. 

The  tuition  fte  is  S250.00  per  annum. 

Applications  for  admission  to  the  Arst  year  should 
be  receired  not  later  than  July  ftrst  A  catalogue  and 
application  blanks  may  be  obtained  by  addressing  the 
Dean. 

Address 
THE  DEAN,  477  1st  Ave.,  New  York,  N.  Y. 


Washington  University 

School  of  Medicine 

REQUIREMENTS  FOR  ADMISSION 

Osndidates  for  entrance  are  required  to  hare  competed  it 
toast  two  ftill  years  of  college  work  which  must  include  English, 
Freaeh  or  German,  and  instruction  with  laboratory  voik  M 
Physicsi  Chemistry  and  Biology. 

INSTRUCTION 

Instruction  begins  on  the  last  Thursday  in  September  and 
ends  on  the  second  lliursday  in  June.  Clinical  instruction  is 
giTen  in  the  Barnes  Hospital  and  the  St  Louis  Ghlldrsn's  Ho^ 
pital,  afllliated  with  the  medical  school,  the  St.  Louis  City  Ho^ 
pita],  and  in  the  Washington  Unirersity  Dispensary. 

COURSES  LEADING  TO  ACADEMIC 

DEGREES 

Students  who  hare  taken  their  premedlcal  work  In  Waal»- 
Ington  Unirersity,  are  eligibto  for  tae  degree  of  B.8.  upon  the 
oomptetion  of  the  first  two  years  of  mediou  work. 


Students  in  Washington  Unirenlty  may  pursue  studr  in 
the  ftmdamental  medical  sdenoes  leading  to  the  degree  of  A.1L 
andPh.D. 

TUITION 

Hie  tuition  fte  for  undergraduate  medical  students  la  tSM 
per  annum.    Women  are  admitted. 

The  catalogue  of  the  BCedical  School  and  other  Information 
may  be  obtained  by  ^>pUcation  to  the  Dean. 

Eidid  Ayeirae  and  Kingshigliway  St. 


Syracuse  UniTortitj  College  of  Medidse 

Entranoe  Two  years  d  a  recognised  course  in  arts 

■»^...i-^-..-.A.   or  in  science    in  a  registered  college  or 

ReqUlreneBlS   school    of   Solenoe,    which   must    include 

Physios,  Chemistry,  Biology,  and  French 

or  German.    Six  and  seven  years'  oombi- 

nation  ooorses  are  offered. 

ThA  Firat  Two   f^**   spent    in   mastering    by    laboratory 
iHv  rir»i  iwu    nj^tho^j.    ^jj,    sciences    fundamental    to 
Ygart  elinical  medicine. 

The  Third  Year   is  systematic  and  clinical  and  is  devoted  to 

CAuraA  ^^  study  of  the  natural  history  of  disss  aw, 

v««i  •«  ^  diagnosis  and  to  therapeutics.     In  this 

year  toe  syfitematic  courses  in  Medicine, 

Surgery  and  Obstetrics  are  oompfeted. 

The  Fearth  is  eUnlcal.  students  spend  the  entire  fore- 
^  ^.  n^Mi^A  ^i^o^^  throughout  the  year  as  clinical  clerks 
YearUOaree  in  bospltab  under  careful  supervision.  The 
clinical  cleric  takes  the  history,  makes  the 
physical  examination  and  the  laboratory 
examinations,  arrives  at  a  diagnosis  wliicn 
he  must  demid,  outlines  ikie  treatment 
under  his  instructor  and  observes  and 
records  the  result.  In  case  d  operation  or 
of  autopsy  be  follows  the  specimen  and 
identUIss  its  pathological  naturs.  Two  gsn- 
eral  hospitals,  one  of  which  is  owned  and 
oontroUed  try.  the  University,  one  special 
hospital  ana  the  municipal  nospitals  and 
laboratociss  are  open  to  our  students.  The 
afternoons  are  spent  in  the  College  Dispen- 
sary and  in  clinioal  work  in  medical  and 
surgical  specialties  and  in  oonftoencee. 


I  in  pathology  covering 

period  of  tAx  weeks  during  June  and  July  will  be  given  in 


I  there  is  a 


number  of  applieante. 


AddraM  the  Sacretary  of  the  CoUaga, 
M7  Oranga  Street  Syracuae,  N.  Y. 


Tulane  University  of 
Louisiana 

SCHOOL  OF  MEDICINE 

{MMtabliMhed  in  X834) 

ADMISSION:  All  students  entering  the  Freshman 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  ( General  and  Organic),  Physica  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 


GOMBINED  COURSES:  Premedicaloonraeof  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  admitted  to  all  Sobools  of  the 
College  of  Medicine 

For  bnlletina  and  all  other  information,  addreat 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  L&. 
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University  of  Georgia 

MEDICAL  DEPARTMENT 
AugiulAy  Georgia 

ENTRANCE  REQUIREMENTS 

The  Biiocewfal  completion  of  at  least  two  years  of  work 
indading  English,  Physics,  Chemistry,  and  Biology  in 
an  approved  college.  This  in  addition  to  foar  years  of 
high  school. 

INSTRUCTION 

The  coarse  of  iustraction  occupies  four  years,  ban- 
ning the  second  week  in  September  and  ending  the  nrst 
week  in  June.  The  first  two  years  are  devoted  to  the 
fundamental  sciences,  and  the   third    and  fourth  to 

Practical  clinic  instruction  in  medicine  and  surgery. 
11  the  organized  medical  and  surgical  charities  or  the 
city  of  Augusta  and  Richmond  County,  including  the 
hospitals,  are  under  the  entire  control  of  the  Board  of 
Trustees  of  the  University.  This  agreement  affords  a 
large  number  and  varietv  of  patients  which  are  used  in 
the  clinical  teaching.  Especial  emphasis  is  laid  upon 
practical  work,  both  in  the  laboratory  and  clinical  de- 
partments. 

TUITION 

The  charge  for  tuition  is  $150.00  a  year  except  for 
residents  of  the  State  of  Georgia,  to  whom  tuition  is 
free.    For  Airther  information  ana  catalogue  address 

n«  Medical  DeparfaMDt,  UniTernty  of  Georgia 

AUGUSTA.  CEORGU 


Stanford  University 
Medical  School 

Hie  Medlesl  Sehool  of  Lelaod  Stanford  Jr.  UnlTsrsity  Is  sa 
Integral  part  of  the  UniTenlty,  and  its  Faeolty  contitds  the 
Lane  and  the  Stanford  UniTcnity  Hoqiitalii  which  together 
with  the  Lane  Medical  Library,  are  administered  bj  tha 
Txusteea  of  the  UniTeititj. 

AdmliaiOB  Three  years  of  UniTersitj  instruction,  in- 
dading English  and  fhysioi,  GhemittiT, 
and  Biology  with  laboratory  work  in  each, 
also  a  latisfafttory  reading  knowledge  of 
French  or  Qennan,  are  required  for  ad- 
mission to  Candida^  for  the  degree  of  I>o^ 
tor  of  Medicine.  Fortheae  special  reqoir^ 
ments  see  the  Medical  School  Annoanc»> 
ment  which  may  be  obtained  on  appdoa- 
tion  to  the  Dean  of  the  Medical  SchooL 


InitmottoA 


Alto.  Galifemia.  the  last  seren  qnar- 
tad  the  required  interne  year,  in  the 
Lingflof  the  Medical  School  in  San  Ftuh 


The  work  In  Medicine  begins  the  flrrtof 
October  each  year  and  closes  aboat  the 
middle  of  Jane.  The  first  Are  qaartersof 
the  four  years  Medioal  inslmotion  are  given 
In  the  laboratories    of  the  UniTersity  at 

Palo  Alto    " 

tersaad  i 

baildingflo 

ciseo.  The  degree  of  A.&  ia  granted  upon 
completion  orthe  first  three  qaarten  of 
the  Medical  carricolom;  the  degree  of 
M.D.  apon  completion  of  the  interne  year. 
Students  wishing  to  transfer  firom  other  in- 
stitatlons  are  adrised  to  enter  in  the  sum- 
mer qnaiter,  beginning  the  middle  of  Jane, 
in  oroer  to  nmke  up  deflcienciea. 

Tuition  The  taition  fee  is  S80  per  quaiter  for  twelve 

qaarten,  payable  at  the  beginning  of  eaeh 
qaarter. 

For  information  address  THE  DEAK  of  the  Stanford  UniTer- 
sity Medical  School,  2388  Saeramento  Street^  San  Frandseo, 
California. 


FR£AS: 


FREAS 

Standard  in  Constant  Temperatnre 

Electric    Ovenst    Incubators^  . 
Water  Baths,  etc>  E 

Absolutely  automatic,  they  are  DEPENI>-  P 
ABLE  FOR  LONG  CONTINUOUS  UNAT-  £ 
TENDED  OPERATION.  R 

Freas  Small  Sensitive  Water  Thermostat  A 
sensitive  to  i/ioo''C.  T 

Designed  for  bacteriological  and  physical-  ^ 
chemical  work.  R 

Write  far  dtscripHvt  IHerMiure 

For  Mle  by  all  Laboratoiy  Appsratut  Dealen 

ManahietiiiW  by 

The  Thermo Eleetrielnstrument  Co. 
8  Johnson  Street  NEWARK,  N.  J. 


APPARATUS: 
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PIONEER  MICROSCOPE  MAKERS 

FIRST   TO  SUPPLY  AMERICAN  MARKET  WITH 

OPTICAL  GLASS 

America  before  the  war  was  dependent  upon  Europe  for  optical  glass.  With  others,  we  had 
long  dreamed  of  its  manufacture  here.  Importations  shut  off  and  staggering  national  needs 
for  optical  instruments  for  military  and  naval  purposes,  afiorded  the  oporttmity  of  making 
our  dream  a  reality.  Several  years  of  research  formed  a  nucleus  whidi,  with  Government 
aid,  bloaaomed  into  being  at  Hamburg,  N.  Y.,  (Suburb  of  Buffalo)  in  what  knowing  ones 
have  termed — the  most  td^al  optical  /» lass  factory  in  the  world.  This  factory  rendered  a  most 
important  national  service  in  time  of  imperative  need. 

Since  the  war  further  research  has  developed  many  additional  types  of  glass  of  which 
there  are  no  other  American  manufacturers.  We  now  make  42  types.  Every  optical  instru- 
ment and  photographic  lens  factory  in  America  (save  one)  is  to-day  using  our  optical  glass. 
Our  factory  is  the  only  available  source  of  supply  in  America.  In  quality  we^ave  approached 
the  Buropem  standard  on  many  types  and  excelled  them  on  manv.  This  ^  feel  is  a  great 
national  triumph  and  gives  us  advantages  in  absolute  control  of  the  quality  of  our  lenses. 


SPENCER  LENS  COMPANY 

BUFFALO,   N.   Y. 


Reading  Deyke 
for  ThemMMneters 

C1366,i.4UK> 
Send  for  Catalog 


Our  Laboratory  Spectrometers 

Are  •old  in  competitioii  with  instnimonts  oF  EuroMan  make 
to  many  ol  the  beat  laboratoriea  thrcNighout  uie  world. 

WM.  QAERTNER  AND  CO. 

Physical  and  Astronomical  instramenta 
5345-49  Lalce  Park  Avenue  CHICAQO 
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In  every  laboratory  where  electricity  is  used,  there  is  need  for 

variable  resistances — and  to  meet  such  requirements 

we  offer  a  well  tried  series  of 

"JAGABr  SLIDING  CONTACT 

TUBE  RHEOSTATS 

Hundreds  of  them  have  been  sold  during  the  past  three  years,  to  various  Govern- 
ment DeiMfftinentB,  Universities,  Colleges,  Technical  Schools,  Industrial  Com- 
panies, etc. — and  have  "made  good"  under  every-day  service  ccmditions. 

WRITS  FOB  ILLUSTRATED  DESCRIPTIVE  BULLETIN  887 


JAMES  a  BIDDLE 

1211-IS  ARCH  STRBIT,  nflLADBLraiA 


:rR£AS: 


c 
o 

N 

T 
A 

N 

T 


IN  addition  to  echibiting  our  well-knowB  FREAS 
OVENS,  and  other  electrical  laboratory  apparatus, 
at  the  Sixth  Exposition  of  Chemical  Industries, 
Grand  Centrjil  Palace,  New  York  City,  throughout 
we^  of  Sept.  20th,  You  will  be  interested  to  see  our  -» 

latest  pieces  of  apparatus  X 

M 

P 
£ 

R 

j^ 

'OU  are  cordially  welcomed  to  our  Booths  Nos.  f 

23-232  where  we  shall  be  pleased  to  demonstrate  \J 

as  well  as  take  up  and  discuss  with  you,  any  of  R 

our  constant  temperature  problems.  1^ 


THE  FREAS  WATER  STILL 
THE  FREAS  SWIRL 


Y 


Sal«  Panl««t  and  Mmmilactiir^rs 

The  Thermo  Electric  Instrument  Co. 

8  Johnson  Str«et  NEWARK,  N.  J. 

APPARATUS 
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munktell's  swedish 
Filter  Paper 


The  increasing  demand  for  diis  celebrated  brand  of  Chemists* 
Filter  Paper,  for  which  we  are  sole  United  States  Agents,  necessi- 
tates larger  stocks  than  ever  before  on  our  shelves  and  an  almost 
continuous  flow  of  shipments  to  maintain  it 

All  arrangements  to  insure  these  conditions  have  been  made  so 
that  we  can  supply  the  consumer  out  of  stock  with  great  promptitude. 

Though  die  supply  of  raw  material  is  not  as  yet  up  to  the  d^ 
mand,  it  is  improving  and  labor  conditions  in  Sweden  are  becoming 
more  stabilized  so  that  while  prices  are  not  as  yet  normal,  supplies 
are  coming  in  faster. 

Send  us  your  orders.  We  can  fill  them  promptly.  Pamphlet 
giving  prices  and  describing  the  different  grades  of  this  paper  in 
detail  furnished  on  request 


E.  H.  SARGENT  &  CO. 

Importers,  Makers  and  Dealers  in  Chemicals 
AND  Chemical.  Apparatus  of  High  Grade  only 

1SS-16S  East  Superior  Street  CHICAGO,  ILJL. 
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ASTATIC  SWINGING-COIL 
ELECTRO -DYNAMOMETER 

It  has  four  fixed  coils  and  two  swinging  coils, 
the  moving  system  being  critically  air  damped 
and  having  a  period,  of  approximately  5  seconds- 
It  is  accurately  adjusted  for  astaticism,  making 
the  instrument  valuable  in  many  classes  of  work 
where  it  would  otherwise  be  useless.  The  instru- 
ment is  suited  for  work  at  all  frequencies,  at  least 
up  to  500  cycles,  and  it  is  suited  for  accurate 
direct-current  work. 

Described  and  listed  in  Catalog  CS'Z6 
A  copy  awaits  your  reqnest 

-J  PYROLECTRIC  INSTRUMENT  CO. 

ELECTRICAL  PRECISION  INSTRUMENTS 

636-640  East  State  Street 

TRENTON,   N.  J. 


New  Analytical   Balance 


PATENTED 


With  special  calibrated  beam 
allowing  weighings  to  be  made 
up  to  lo  mgm  with  sensitive- 
ness of  i/io  mgm  or  20  mgm 
with  sensitiveness  of  1/5  mgm, 
200  grams  capacity. 

Price  complete  with 
100  gm  set  weights  .       0§ 

Write  for  full  description 


PAL9  COMPANY 


Laboratory  .a.pparatu8 


90-94   MAIDEN    LANE 


NEW    YORK.   CITY 
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Dehydrated  Culture  Media 

ACCURACY  is  the  goal  of  all  work  in  bacteriolc^,  as  weR  as  in 
chemistry.  It  is  better  served  when  all  bacteriologists  work 
with  uniform  culture  media,  standardized  to  a  high  degree  of 
uniformity,  as  in  the  use  of  "  Dif co "  Culture  Media,  Dehy- 
drated. Uniformity  of  cultural  factors  is  assured,  either  for 
the  same  worker  at  different  times,  or  for  different  woikers 
at  the  same  time. 

SPEED  is  greatly  desired  in  bacteriological  procedure  and  no  ad- 
vance in  this  respect  has  been  made  for  many  years  that  com- 
pares with  the  use  of  "Difco"  Culture  Media,  Dehydrated. 
The  saving  in  time,  as  contrasted  with  the  old  methods,  is  easily 
demonstrated,  and  the  difference  is  incredible. 

CONVENIENCE  becomes  a  prime  consideration  when  accuracy 
and  speed  are  at  stake.  The  convenience  of  "  Dif  co  "  Culture 
Media,  Dehydrated,  can  be  appreciated  only  by  actual  trial. 
Think  of  having  a  dozen  different  formulas  in  convenient 
packages  on  your  shelves,  needing  only  one  weighing  and  the 
addition  of  water  to  obtain  a  medium  ready  to  sterilize. 

IX^ONOMY  is  a  consideration  when  quality  has  been  satisfied. 
The  use  of  "Difco"  Culture  Media,  Dehydrated,  assures 
economy,  not  only  thru  the  factors  of  Accuracy,  Speed,  and 
Convenience,  but  by  actual  comparison  of  costs,  based  on 
materials,  labor  and  time. 


More  than  a  dozen  standard  formulae,  all  carried  in  stodc  by 
the  principal  dealers  in  scientific  supplies.  Descriptive  bulle- 
tins upon  request. 


Your  inquiries  are  solicited 


DIGESTIVE  FERMENTS  COMPANY 

DETROrr,  MICHIGAN,  U.  S.  A. 
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Gvordinating  Our  Labor  with  Yours 

Kewaunee  Laboratory  Furniture  is  the  most  scientifically  planned  and  thorpughly  con- 
structed that  has  yet  been  produced. 

It  has  been  the  supreme  effort  of  our  business  life  to  co-ordinate  our  labors  with  yours 
in  the  school  room,  in  an  endeavor  to  raise  the  standards  of  cleanliness,  economy  of  time  and 
general  efficiency  among  your  young  people. 


Physics  Lat>oratory  T4bl«  Ho.  7ao.  onr 
best  flflUer  in.  ibis  Uo»,  Deicrveaiy  pQp- 
nlar  with  Physlct  r«achflTfl. 


We  feel  sure  that  Kewatmee  Equipment  justifies  the  words  like  the  following  from  a 
California  Science  specialist: 

"  It  gives  me  pleasure  to  testify  to  the  very  superior  quality  of  your  laboratory  furniture. 
In  every  respect---design,  material,  workmanship,  and  finish— it  merits  the  highest  com- 
mendation." 

The  Kewaunee  Book  will  help  you  solve  the  laboratory  problems  of  your  school  Ad- 
dress all  inquiries  to  the  factory  at  Kewatmee. 


New  York  Office 


LABOftATORT       FURNITURE  ^//CXTERTS 

115  Lincoln  Street 
KEWAUNEE.  WIS. 


70  Fifth  Avenue 


BRANCH  OFFICES: 
Columbus  Atlanta  Dallas  Kansas  Crrr  Spokane 

Chicago  Alexandria,  La.        £l  Paso  Minneapous  San  Francisco 

LiTTLB  Rock  Denver 
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Leitz  Microscopes  are  the 
Standard  of  the  World 

LEITZ  LABORATORY  AND  STUDENT 
MICROSCOPES  "L"  AND  "LL" 

A  Student  Microscope  is  naturally  subjected  to  hard  usuage 
and  in  order  to  withstand  severe  handling,  its  workmanship 
has  to  be  durable  beyond  question. 

The  Leitz  Laboratory  and  Student  Microscopes  embody  the 
same  high  standard  of  optical  and  meehanical  workmanship, 
so  strongly  identified  with  Leitz  products,  and  are  guaranteed, 
therefore,  to  serve  in  student  laboratories  in  a  more  satisfactory 
manner  than  any  others. 

The  "Leitz-Qaalitjr"  is  beyond  comiiarisoii,  and  since  it  is 
nnequalied,  it  is  supreme. 

Optical  and  Mechanical  Efficiency  are  the  chief  points  ex- 
pected of  any  microscope ;  the  Leitz  instruments  are  recog- 
nized to  possess  these  standards  to  a  non-contestable  degree. 

Write  for  Pamphlet  No.  O-iooi 


LErrZ-QUALTTY 


60  East  IO^St 


•^LEITZ-QUAUTY^ 


SUPRgP 


mr.  F.  A.  awmdMr's  W«ir«PMja». 


Wm>Gaertner&&»> 

Standard  Apparatus  of 

New  and  Improved 

Designs 

PrcMdsion  Measuring  In- 
struments of  great  variety 

5345-5349  Lake  Park  Ave. 


Chicago 


NOW  READY 

The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  Ph.D. 

ProfeMoc  of  McccotologiGd  Phyaici,  United  Scatcs 
WeattMrfiuTMU 

A  rational  and  deductive  treatise  on  the  physics  of 
the  atmospheie.  Of  great  value  to  meceocologists, 
physicists  and  the  aviator. 

678  Pages,  Illuatrated,  Index,  8vo.    Price,  ^5 

AddrcM  Olden  sad  tnquiriet  to 

THE  FRANKLIN  INSTITUTB 

PHILADBLPHIA,  U.  S.  A. 


The  Microscope 

12th  Edition,  PuUidiod  April  19, 1M7 

lU-Wrfttea  and  lati^ljr  lU-Uliwtnied 

Sr  SmON  HENRY  GAGE  W  CmnM  UaHmHy 


OOMSTOCK  PUBLISHING  CO.,  Ithaca,  N,  Y, 

Memoira  of  the  Wistar  Institate  of  Anatmny  and 
Biology.    No.  6,  1915 

THE  RAT 

^•feS^  Rrfarwioo  TaUm.    278  PatM.    »  Tabka. 

Bibiiofraphjr. 
Compil<^  and  Editod  by  HENRY  H,  DONALDSON. 

Postpaid,  $3.00. 

The  Wistar  Institute 
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Type  T.  R.  Single  Tube  Rheostat 


V 0  Laboratory  Sqnipment  ii  complete  without  eome  Tariable  redstancee.  To  maintain  the 
high  standard  of  yonr  outfit  we  anggeat  the  addition  of  eome 

^'Becbro^'  Sliding  Contact  Rheostats 

(Tubular  and  Stone  Tyi>es) 

Thonianda  of  these  rheoatata  hare  been  manufactured  and  sold  by  us  (the  original  American 
Manufacturers)  to  most  all  Universities,  Colleges,  Technical  Schoola  and  Induatrial  Conoema  and 
have  always  given  entire  satisfaction. 

Write  far  BvUeHn  C-S 

D  17  ^  V-      D  D  i^  G        3640-42  NorOi  Seoond  Street 
DILV^nL     DIV\^0«  Philauielphla»  P«u 


ECOLOGY 

CONTINUING   THE    PLANT    WORLD 

OFFICIAL  PUBLICATION  OF  THE 

ECOLOGICAL    SOCIETY    OF    AMERICA 


Volume  I,  No.  I 


January,  1920 


Subscription  price,  J3.00  a  Year 


Subscriptions,  accompanied  by  remittance,  should  be  sent  to  ECOLOGY,  Brooklyn 
Botanic  Garden,  Brooklyn,  N.  Y.,  U.  S.  A. 

Correspondence  concerning  editorial  matters  should  be  addressed  to 

MR.  Barrington  Moore,  925  Park  Place,  New  York  City, 

N.  Y.,  U.  S.  A. 

Fro9pmciuB  and  Sampim  Copy  on  RmquoMt 
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Dehydrated  Culture  Media 

ACCURACY  is  the  goal  of  all  work  in  bacteriolc^,  as  weR  as  in 
chemistry.  It  is  better  served  when  all  bacteriologists  woik 
with  uniform  culture  media,  standardized  to  a  high  degree  of 
uniformity,  as  in  the  use  of  "Difco"  Culture  Media,  Dehy- 
drated. Uniformity  of  culturail  factors  is  assured,  either  for 
the  same  worker  at  different  times,  or  for  different  woricers 
at  the  same  time. 

SPEED  is  greatly  desired  in  bacteriological  procedure  and  no  ad- 
vance in  this  respect  has  been  made  for  many  years  that  com- 
pares with  the  use  of  "Difco"  Culture  Media,  Dehydrated. 
The  saving  in  time,  as  contrasted  with  the  old  methods,  is  easily 
demonstrated,  and  the  difference  is  incredible. 

CONVENIENCE  becomes  a  prime  consideration  when  accuracy 
and  speed  are  at  stake.  The  convenience  of  "  Dif  co  "  Culture 
Media,  Dehydrated,  can  be  appreciated  only  by  actual  trial. 
Think  of  having  a  dozen  different  formulas  in  convenient 
packages  on  your  shelves,  needing  only  one  weighing  and  the 
addition  of  water  to  obtain  a  medium  ready  to  steriGze. 

EX^ONOMY  is  a  consideration  when  quality  has  been  satisfied. 
The  use  of  "Difco"  Culture  Media,  Dehydrated,  assures 
economy,  not  only  thru  the  factors  of  Accuracy,  Speed,  and 
Convenience,  but  by  actual  comparison  of  costs,  based  on 
materials,  labor  and  time. 


More  than  a  dozen  standard  formulae,  all  carried  in  stodc  by 
the  principal  dealers  in  scientific  supplies.  Descriptive  bulle- 
tins upon  request. 


Your  inquiries  are  solicited 


DIGESTIVE  FERMENTS  COMPANY 

DETROIT,  MICHIGAN,  U.  S.  A. 
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THE  RATE  OF  VIBRATION 

OF  A  TUNING  FORK 
by  the  use  of  the  rotating  drum 

Some  of  the  special  features  of  this  method  are :  (1)  ease  of 
manipukting,  necessitating  onlj  turning  of  a  crank,  (2)  compactness 
as  well  as  a  considerable  length  of  surface  on  which  the  curve  is  traced. 
(Z)  unlimited  and  easy  adjustment  as  to  position  of  time  marker  and 
fork.  This  is  recognized  as  the  simplest  method  and  gives  greatest 
accuracj. 

The  rotating  drum  No.  3265  is  ample  in  size  and  positive  in 
its  action,  giving  uniform  steady  lateral  motion,  and  complete  with 
support  and  clamps  as  shown. 

The  time  marker  No.  827  A  shown  at  the  left  is  very  depend- 
able and  gives  a  signal  every  time  the  magnets  are  energized.  Cap- 
able of  adjustment  as  to  length  of  mark  made. 

The  electrically  driven  tuning  fork  No.  3263  shown  at 
the  right,  avoids  the  difficulty  of  having  the  fork  stop  in  the  middle 
of  one  run  and  thus  spoil  a  set  of  reading. 

We  have  designed  the  pieces  comprising  this  set  from  the  standpoint 
of  the  experiment  as  outlined  in  various  texts.  Many  other  sets  are 
described  on  the  pages  of  large  and  complete  catalog.  Many  special 
bulletins  also  issued  with  new  designs  and  new  pieces— all  designed 
with  the  one  thought  of  the  requirements  of  the  stud- 


No.  887  A       ent  and  his  experiment. 


Write  fir  ecUabg  giving  ut  the  name  of  your  iiMliJbiUMn 
and  your  department 


^MM. 


No.a^es 


W.  M.  Welch  Scientific  Company 

Manufacturers,  Importers,  and  Exporters  of  Scientific  Apparatus 

1516  Orleans  Street  Chicago,  DL,  U.  S.  A. 
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For.  Better  Hea 


Head's  Mouth  Hygiene 


By  Joseph 

r2mo  of  o5  pagres, 


Head,  M.D.,  D.D.fi.     l2mo 
illustrated.    Cloth.  fl.OO  net. 

Receding  gums,  heart  troubles,  stom- 
ach troubles,  rheumatism,  diseased 
tonsils,  are  some  of  the  results  of  de- 
cayed teeth.  Keeping  the  teeth  well 
is  the  forte  of  this  work. 


Bandler*s  Expectant  Mother 

Tke  BzpeetMt  afst^ef^.  ^1  S.  Wyllis 
Bandler.  M4><  12mo  of  213  pages,  il- 
lustrated.   |1.50   net. 

This  book  aims  to  insure  the  health  of 
the  mother  and  child.  It  tells  the 
prospective  mother  just  what  she 
wants  to  know  In  clear,  dean  lan- 
guage. It  is  decidedly  a  book  for 
every  woman  preparing  for  childbirth* 


Galbraith*s  Hygiei 
Wom«i 

Hyglen*  mud  PBixstcal  ESx^^pr^fmr 
IVomeit.  By  Anna  M.  Galbi  Hf h.  M.D. 
12mo  of  398  pages.     Cloth,  |2.50  net. 

Bathing,  proper  food  and  clothing, 
gymnastics,  hydrotherapy,  care  of  skin, 
hair,  hands,  feet,  development  of 
form,  carriage — and  such  other  infor- 
mation making  for  efficiency^ 

Pyle*s  Personal  Hygiene 

Pernonal  Hyfflcne.  By  Walter  L.  Pyle. , 
M.D.  12mo  of  655  pages,  illustratecT 
Seventh  Edition.    Cloth.  $2.00  net. 

To  achieve  success  in  life  there  fs  one 
factor  of  prime  importance — ^Health, 
good  red  blood!  Dr.  Pyie's  work  con- 
tains just  the  information  that  will 
lead  you  to  good  health — and  keep 
you  well. 


Griffith's  Care  of  the  Baby  Brady  s  Personal  Health 


Care  of  «ke  Baby.  By  J.  P.  Crozer  Qrif- 
flth.  BID.  12mo  of  455  pages,  illus- 
trated   Sixth  Edition.     Cloth,  $1.60  net. 

Dr.  Griffith  shares  with  you  his  inti- 
mate and  intelligent  knowledge  of  the 
medical  and  hygienic  sides  of  child- 
hood, Tou  get  everything  you  want 
to  knoY  about  baby  care — illustrated. 


Abt*s  The  Baby's  Food 

l&e  Ba1»y*a  Po<^.  By  Isaac  A.  Abt. 
M.D.  12mo  of  143  pages.  Cloth  $1.25 
net. 

The  health  of  a  baby  is  more  inti- 
mately dependent  upon  the  food  sup- 
ply than  upon  any  other  single  factor. 
This  book  tells  the  mother  precisely 
how  to  prepare  the  food  as  your  doc- 
tor wishes  it  prepared. 


PerMMUil  Healtli.  By  William  Brady 
M.D.  12mo  of  407  pages.  Cloth.  |1.60 
net 

Do  you  know  how  to  take  care  of 
yourself— how  to  forestall  illness,  how 
to  live  longer?  Dr.  Brady  gives  you  a 
clear  idea  of  the  causes  of  ill  health 
and  prescribes  simple  treatments 
when  these  are  sufficient. 

Stokes*  Third  Great  Plague 

Tke  Third  Great  Plaarae.  By  John  H. 
Btokes.  M.D.  12mo  of  204  pages.  Cloth, 
$2.50  net. 

Public  education  has  practically  eradi- 
cated tuberculosis,  yellow  fever  and 
malaria.  The  third  great  plague 
(syphilis)  is  preventable,  and  Dr. 
Stokes  aims  to  do  this  by  corrective 
instruction. 


At  heading  Bookstores  or 


W.  B.  SAUNDERS  COMPANY 


Philadelphia  and  London 
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Important  New  Texts  and  Editions 

Principles  of  Biochemistry —iiofer/^^on  _Neu> 

Biochemistry  Is  presented  in  close  relationship  to  physlologry.  so  that  the  student  may  peroeiTe 
the  intimate  dependence  of  these  two  sciences  and  come  to  regrard  physiological  chemistry  as  the 
foundation  upon  wlilch  we  must  ultimately  build  our  interpretations  of  the  f«B«ttoM  of  livinff 
matter.  Emphasis  has  been  placed  upon  the  practical  applications  of  the  subject,  and  not  only 
to  the  practice  of  medicine,  but  also  upon  applications  to  the  industries  and  to  general  biolonr. 
Thus,  this  text-book  is  not  only  for  medical  students  and  students  specialislnir  in  biochemistry 
and  physioloflry*  but  for  the  aflrricultural  student,  the  student  of  ffeneral  biology  or  the  industrial 
Chemist  enrared  in  handling  biological  products. 

By  T.  BraUsford  Robcrtoom.  PliJ>^  D.Se»  Professor  of  Physiology  and  Biochemistry,  UnlTersity 
of  Adelaide.  South  Australia.  Formerly  Professor  of  Biochemistry,  University  of  Toronto;  Professor 
Of  Biochemistry  and  Pharmacology,  University  of  California. 

Octavo,  634  pases,  with  60  illustrations,    dstiu  f&M  set. 

Qualitative  Chemical  Analysis— J3rad/ev  ^«^ 

Qualitative  analysis  is  of  use  to  the  pharmacist  in  testing  chemicals  for  identity  and  purity. 
The  study  of  the  subject  is  also  of  value  because  of  the  practical  knowledge  of  ehemioala  and 
chemical  processes  acquired  by  the  student,  and  because  it  ^ves  practioai  tralninsr  in  careful 
observation  and  develops  the  reasoninir  powers  as  they  are  exercised  In  the  interpretation  of  rssults. 

This  Laboratory  Manual  was  prepared  as  a  iruide  for  the  author's  own  classes,  and  the  objects 
sought  are  to  acquaint  the  student  with  the  general  methods  of  qualitative  analysis  and  to  pre- 
pare him  to  carry  out  such  qualitative  tests  as  the  pharmacist  may  be  called  upon  to  make.  The 
course  is  arranged  to  include  one  hour  of  lecture,  one  hour  of  recitation  and  about  three  hours  of 
laboratory  work  per  w^k  for  one  school  year.  Practice  on  the  analysis  of  unknown  solutions  is 
provided  for  througliout  the  course.  This  is  important,  as  it  not  only  increases  the  interest  of  the 
student  in  the  work  but  also  develops  his  self-reliance  by  constantly  putting  him  upon  his  own 
responsibility  in  doinir  his  work  and  In  interpreting  his  results.  The  introductory  section  of  the 
theory  of  chemistry  may  be  omitted  if  it  is  not  necessary  for  the  class  to  study  or  review  this 
part  of  the  subject.  The  Manual  Is  in  no  sense  a  reference  book,  and  in  general  only  those 
thinffs  are  Included  that  are  needed  as  a  ffuide  for  the  laboratory  work. 

By  Thes4ore  J.  Bradley,  AJM^  B.  8^  Pk.G,,  Dean  and  Professor  of  Analytical  and  Organic 
Chemistry,  Massachusetts  College  of  Pharmacy.  Octavo,  1S<  pages.     Clstk.  fSJM  act. 

Pharmacy—  Caspari  and  Kelly  eS^' 

There  has  been  a  most  thorough  revision  of  this  work,  all  parts  being  brought  up-to-date, 
while  new  chapters  on  light  and  sterilisation  have  been  added  In  Part  1. 

PART  I  comprises  General  Pharmacy,  which  includes  the  study  of  weigtits  and  measures, 
specific  gravity,  tne  application  and  control  of  heat,  mechanical  subdivision  of  drugs,  and  methods 
of  solution  and  separation,  together  with  a  classification  and  description  of  the  various  plant 
products  and  solvents  used  in  pharmacy. 

PART  n  treats  of  Practical  Pharmacy.  This  involves  a  study  of  the  oflldal  galenical  prepara- 
tions, incompatibility,  together  with  the  many  operations  of  the  dispensing  counter.  It  has  been 
the  author's  aim  to  ezplun  as  clearly  as  possible  the  various  processes  and  aparatus  met  with  in 
this  department,  and  to  point  out  the  difflculties  likely  to  be  encountered  as  well  as  the  remedies 
thereof. 

PART  III  is  devoted  to  Pharmaceutical  Chem  Istry  the  study  of  whicfti  Is  of  paramount  import- 
ance to  every  student  of  pharmacy.  While  the  subject  Is  a  very  comprehensive  one  it  has  been 
confined  In  this  work,  to  such  compounds  i^  are  either  oflldally  recognised  in  the  United  States 
Pharmacopoeia  or  are  of  special  interest  to  pharmacists. 

By  Oharles  Caspar!,  Jr„  late  Professor  of  Pharmacy,  University  of  Maryland.  Revised  by  B.  F. 
Kelly,  Dean  and  Professor  of  Pharmacy,  Department  of  Pharmacy,  University  of  Maryland. 
Octavo,  964  pages,  with  329  engravings.  Olstk,  f&M  set. 

Essentials  of  Histology-5c/ia/cr        SSi."*^ 

This  book  Is  written  with  the  object  of  supplying  the  student  with  directions  for  the  micro- 
scopic examination  of  the  tissues.  At  the  same  time  it  is  Intended  to  serve  as  an  elementary 
text-book  of  histology;  comprising  the  essential  facts  of  the  science,  but  omitting  less  important 
details. 

For  conveniently  accompanying  the  work  of  a  class  of  medical  students,  the  book  is  divided 
into  fifty  lessons.  Only  those  methods  ere  recommended  upon  which  experience  has  proved  that 
dependence  can  be  placed,  but  the  directions  given  are  for  the  most  part  easily  capable  of  modi- 
fication in  accordance  with  the  Ideas  of  different  teachers. 

The  present  edition  Is  somewhat  larger  than  the  last.  It  has  been  completely  revised,  and 
many  additional   illustrations   (75)   have  been  added. 

By  Sir  Bdward  S.  Sehafer,  M.D.,  Sc.D.,  liL.D.,  F.R.S.  Professor  of  Physloloflry.  University  of 
Edinburgh:  formerly  Jodrell  Professor  of  Physiology  In  University  College,  Lrondon.  Octavo,  577 
pages,  with  720  illustrations.  Clotk,  94U80  act. 

706.8-10  Saiuom  St.    I     IZ?  A      JC*     CCDI/TCm    2  West  45th  Street 
PHILADELPHIA       JL#C/\    Ck    r^JuDlVJCK         NEW   YORK 
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ALL  ELECTRICAL  RESISTANCE 
MEASUREMENTS 

WHICH  COME  WITHIN  THE  RANGE  OF  A  WHEATSTONE  BRIDGE. 
CAN  BE  MADE  WITH  A  LEEDS  ft  NORTHRUP 

TYPE  S  PORTABLE  WHEATSTONE  BRIDGE 

The  set  is  self-contained,  complete  with  battery  and  gal- 
vanometer. Connections  are  made  between  the  "  X  "  posts 
and  the  unknown  resistance.  By  manipulating  the  dials  in 
accordance  with  the  indications  of  the  galvanometer,  the 
value  of  the  unknown  is  quickly  ascertained. 

Dial  construction,  con- 
tacts beneath  mounting 
plate,  protected  from 
fumes  and  dust,  but 
easily  accessible  for  clean- 
ing. Rheostat  coils, 
tV%'  '^tio  coils,  ^%, 
adjustment  guaranteed. 

PRICE  S100.00 

P.O.B.  PHILADBLPHIA 

With  our  2370  Alternat- 
ing Current  Galvano- 
meter and  a  conductivity 
cell  connected  to  the 
Type  S  Set,  on  a  1 10- volt  alternating  current  circuit, 

ELECTROLYTIC  CONDUCTIVITY   MEASUREMENTS 

can  as  readily  be  made  as  ordinary  resistance  measurements. 

Ask  far  Bulletin  SS30 

LEEDS  &  NORTHRUP  COMPANY 

Electrical  Measuring  Instruments 
4901  Stenton  Avenue  PHILADELPHIA,  PA. 
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Leitz  Microscopes  are  the 
Standard  of  the  World 


««  A     A  99 


MICROSCOPE  STAND  "AA 


Lelti  Beiearch  and  Micro  Fhoio- 
graphic  Miorofcope  "AA".  outfit 
80,  with  complete  sabBtageilliim- 
Inatlng  apparatus  "a",  and 
three-lens  condenser  N.A.  1.40, 
triple  noseplece,  apoohromatic 
olJiJectlTes  lemm,  4nmi,  oil  Im- 
mersion amm,  N.A.  1.82,  compen- 
sating eyepieces  No.  6  and  la,  In 
mahogany  cabinet. 


It  is  especially  recommended  for  Re- 
search Investigations  and  Micro  Photog- 
raphy. 

For  this  purpose  stand  "AA"  has  been 
selected  as  standard  by  the  leading  labora- 
tories of  the  U.  S.  Government,  the  Hos- 
pitals, Universities  and  Industrial  Institu- 
tions throughout  this  and  other  countries. 

The  mechanical  construction  is  of  ut- 
most rigidity  and  every  part  of  its  adjust- 
ment of  thorough  precision, 

Leitz  Apochromatic  Objectives  are  in- 
dividual in  Quality  and  their  Optical  Effi- 
ciency embodies  the  very  latest  achieve- 
ments in  optical  science,  as  developed  by 
the  Leitz  Research  Department. 

The  Leitz  Apochromats  excel  in 

Range  of  numerical  aperture 
Definition  of  image  and  resolving  power 
Flatness  of  Field 
Color  correction 


Catalog  AA  will  be  forwarded  upon  request 


60  East  IG^St. 
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Dehydrated  Culture 

ACCURACY  is  the  goal  of  all  work  in  bacteriolc^,  as  weH  as  in 
chemistry.  It  is  better  served  when  all  bacteriologists  work 
with  uniform  culture  media,  standardized  to  a  high  degree  of 
uniformity,  as  in  the  use  of  "Difco"  Culture  Media,  Dehy- 
drated. Uniformity  of  culturail  factors  is  assured,  either  for 
the  same  worker  at  different  times,  or  for  different  workers 
at  the  same  time. 

SPEED  is  greatly  desired  in  bacteriological  procedure  and  no  ad- 
vance in  this  respect  has  been  made  for  many  years  that  com- 
pares with  the  use  of  "Difco"  Culture  Media,  Dehydrated. 
The  saving  in  time,  as  contrasted  with  the  old  methods,  is  easily 
demonstrated,  and  the  difference  is  incredible. 

CONVENIENCE  becomes  a  prime  consideration  when  accuracy 
and  speed  are  at  stake.  The  convenience  of  "  Difco  "  Culture 
Media,  Dehydrated,  can  be  appreciated  only  by  actual  trial. 
Think  of  having  a  dozen  different  formulas  in  convenient 
packages  on  your  shelves,  needing  only  one  weighing  and  the 
addition  of  water  to  obtain  a  medium  ready  to  sterilize. 

IX^ONOMY  is  a  consideration  when  quality  has  been  satisfied. 
The  use  of  "Difco"  Culture  Media,  Dehydrated,  assures 
economy,  not  only  thru  the  factors  of  Accuracy,  Speed,  and 
Convenience,  but  by  actual  comparison  of  costs,  based  on 
materials,  labor  and  time. 

More  than  a  dozen  standard  formulae,  all  carried  in  stodc  by 
the  principal  dealers  in  scientific  supplies.  Descriptive  bulle- 
tins upon  request. 


Your  inquiries  are  solicited 


DIGESTIVE  FERMENTS  COMPANY 

DETROIT,  MICHIGAN^  U.  S.  A. 
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Electric  Vacuum  Furnaces 

for  obtaining  very  high  temperatures 

The  Arsem  Vacuum  Furaace  is  a  product  of  the  Research  Laboratory  of  the  General 
Electric  Company.  It  produces  temperatures  sufficient  to  melt  platinum,  iridium  and  similar 
metals  and  such  materials  as  slags,  refractories,  etc.  The  following  are  some  of  its  vauioui 
uses: 

Preparation  of  metals,  alloys  and  various  compounds. 
Determination  of  melting  points  by  an  optical  pyrometer  or  by  reference  to 
the  furnace  calibration  curves. 

Calibration  of  optical  pyrometers. 

Distillation  of  refractory  substances  for  separation  or  purification. 
Study  of  equihbrium  in  the  reaction  .depending  upon  the  pressure  of  the 
gaseous  phase. 

This  furnace  comprises  an  electric  heater  enclosed  in  a  vacuum  chamber.  Two  types  are 
made— a  vertical  type,  large  and  small,  and  a  box  type  for  still  greater  capacities. 

For  producing  the  vacuum  required  in  the  Arsem  furnace,  a  two-stage  rotary  oit-sealed 
pump,  also  developed  by  the  G-E  Research  Laboratory,  is  recommended. 

Our  general  office  at  Schenectady  will  be  glad  to  supply  further  information. 

General^Electric 

.General  Office     m^  ^X^^nT^kt^  ^^^T   Sales  Offices  in] 
Sclienectad^I^     V/OIll|J&IIV    aU  laige  citiMf 
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Have  you  received  oar  Special  Salee  U*t? 

THE  POLARISCOPE 
IN  URINE  ANALYSIS 


IX/E  hope  In  itock  o,  number  of  these  instrumenU  widch  are 
^^  of  latest  model,  half'shade  with  single  quartz  wedge, 
linear  scale.  The  instrument  may  be  used  with  either  gas  or 
petroleum  light,  and  the  percerHage  of  glucose  mojf  be  read  off 
directfy  to  l/IO  of  1%.  CompleU  iPith  100  mm.  and  200 
vnm.  tubesp  lamp  and  mahogany  case. 

We  also  ha}fe  in  stock  models  supplied  with  Laurent 
polarizers;  scale  and  readings  are  in  Laurent  angular  degrees; 
and  requires  use  of  moruhchromaUc  light 


Laboratory  ^^paratus,  Glaaswate,  Chetnicak 
ROCHESTER,  N.  Y. 
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NEWTON  No.  220 

ANALYTICAL   BALANCE 

THS   TBST 

iN  OUR  STOCK  FOR  IMMEDIATE  SHIPMENT 

OF  8BRVICB 


This  Balance  was  designed  to  meet  the  most  exacting  needs  of  the  analyst.    It  is  of  ex-  • 
qnisite  workmanship  and  appearance,  incorporating  several  new  features.    It  is  the  best  Balance 
now  obtainable  at  the  price  and  is  saperior  to  some  balances  sold  at  higher  prices.     It  is  made  ex- 
clusively for  us  in  accordance  with  our  specifications  and  sold  tmder  our  .guarantee  as  to  perfor- 
mance and  durability. 

21318.    Balance,  Analytical,  Newton  No«  220,  capacity  200  ip^rams  in  each  pan,  sensitivity 

l/20th  milligram,  with  beam  divided  in  1/lOth  milligram 125.00 

Price  subject  to  change  without  notice 


ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE.   RETAIL  AND  EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA.  U.  8.  A. 
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WILLIAM  HENRY  WELCHi 
A  biographical  sketch 
On  this  memorable  and  beautiful  occasion  I 
have  the  cherished  honor  of  having  been  chosen 
to  perform,  as  it  were,  the  duties  of  chronicler, 
in  order  that  we  may  all  be  led  to  review  in 
our  minds  the  successive  steps  by  which  our 
great  leader  and  master  rose  to  such  high 
distinction  and  wrought  the  miracle  of  giving 
to  medicine  a  new  birth  in  this  country;  and 
in  order,  also,  that  our  successors,  lighting 
their  lamps  at  the  shrine  of  Pathology  and 
studying  the  treasures  which  these  precious 
volumes  enclose,  may  catch  a  gleam  of  what 
manner  of  man  he  was  who  produced  them, 
and  by  the  vigor  of  his  living  example  and  the 
charm  of  a  rare  personality,  as  well  as  by  the 
power  of  his  spoken  and  written  word,  in  the 
short  span  of  a  lifetime  raised  medicine  in 
the  ITnited  States  from  a  beneficent  art  to  an 
expanding  scienoa 

.  William  Henry  Welch  was  bom  in  Norfolk, 
Connecticut,  April  8,  1860.  He  was  the  son 
of  William  and  Emeline  (Collin)  Welch. 
His  father  was  a  practising  physician,  as  were 
jfour  of  his  father's  brothers.  Moreover,  a 
great  grandfather  and  grandfather  were  also 
physicians.  When  about  one  year  of  age,  Wil- 
liam Henry's  mother  died;  thereafter  he  was 

lAn  introduetion  to  the  collected  papers  and 
addressee  of  Dr.  Welch^  compiled  in  his  honor  on 
the  occasion  of  his  seventieth  birthday,  to  be  yuib- 
lisbed  in  three  volumes  by  the  Johns  Hopkins  Press 
under  the  editorial  supervision  of  a  committee  con- 
sisting of  John  J.  Abel,  LeweUys  F.  Barker,  Frank 
Billings,  Walter  0.  Burket,  William  T.  Oouncihnan, 
Harvey  CuaAiii^,  John  M.  T.  Finney,  Simon  Flez- 
ner,  William  8.  Halsted,  William  H.  Howell,  John 
Howland,  Henry  M.  Hurd,  Henry  Barton  Jacobs, 
William  W.  Keen,  Hofward  A.  Kelly,  William  G. 
MacCalkun,  William  J.  Mayo,  Ralph  B.  Seem,  T^n- 
ford  H.  Smith,  William  8.  Thayer,  J.  Whitridge 
Williams,  Hugh  H.  Toung. 
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taken  care  of  and  brongHt  up  by  liis  paternal 
grandmother,  who  resided  with  the  father.  A 
contemporary  describes  the  youth  as  a  great 
favorite  in  the  village,  interested  in  all  kinds 
of  sports  and  athletic  exercises.  During  the 
Civil  War,  the  youthful  William  became  cap- 
tain of  a  company  of  zouaves,  who,  dressed  in 
regulation  costume  and  provided  with  guns> 
drilled  regularly  on  the  village  green.  When 
about  twelve  years  old,  William  was  sent  to  a 
nearby  boarding  school  at  Winchester  Centre, 
conducted  by  the  Reverend  Ira  W.  Pettibone, 
an  uncle  by  marriage.  Here  he  prepared  for 
Yale  College  which  he  entered  in  1866,  in  his 
sixteenth  year,  and  from  which  he  was  gradu- 
ated in  1870,  with  the  A.B.  degree,  standing 
.third  in  his  class.  During  his  college  period 
he  impressed  his  teachers  and  classmates  with 
the  possession  of  the  gifts  which  afterwards 
distinguished  him  in  so  large  a  measure.  After 
graduation  and  before  entering  upon  his  med- 
ical studies,  Welch  taught  school  for  one  year 
at  Norwich,  New  YoA. 

Thus  it  was  in  his  twenty-first  year  that 
Welch  matriculated  at  the  College  of  Physi- 
-cians  and  Suigeons,  in  New  York  City.  But 
.this  first  venture  into  medicine  was  very  brief. 
An  almost  prophetic  vision  into  the  future 
gave  him  pause  and  led  to  his  return  to  New 
Haven  for  a  year  of  study  in  chemistry,  which 
field  even  at  that  early  date  he  perceived  to 
hold  great  future  possibilities  for  the  study  of 
medicine.  This  intermediate  year  was  spent 
jointly  at  the  Sheffield  Scientific  School  and 
at  the  Yale  Medical  School.  In  the  former, 
Welch  came  under  the  influence  of  Professor 
Oscar  H.  Allen  who  strongly  stimulated  his 
interest  in  science  in  general  and  in  chemis- 
try in  particular.  This  rather  unconventional 
and  solitary  personality,  who  was  not  only 
chemist,  but  geologist,  mineralogist  and  botan- 
ist as  well,  proved  to  be  an  inspiring  teacher. 
At  the  Yale  Medical  School  the  professor  of 
chemistry  was  G^eorge  Frederic  Barker,  after- 
wards professor  of  physics  at  the  University  of 
Pennsylvania  and  a  member  of  the  National 
.Academy  of  Sciences,  who  was  deeply  inter- 
ested at  the  time  in  organic  chemistry  and 
thus  turned  his  pupil's  attention  to  the  writ- 


ings of  Kekul6  which  were  just  then  exerting 
a  dominant  influence  on  chemical  thought 
Within  the  year  the  student  was  mastering  the 
concepts  of  Kektfle  in  the  original  Oerman. 
The  breadth  of  interest  of  the  two  able  teach- 
ers under  whom  Welch  had  the  good  fortune 
to  come  during  this  preparatory  year,  may  well 
have  exercised  a  directive  if  latent  influence 
on  the  gifted  and  impreesonable  pupil  which 
at  a  somewhat  distant  day  was  to  assert  itself 
in  the  determination  to  break  with  the  tradi- 
tional and  alluring  career  of  private  and  con- 
sultative practise,  and  to  embark  upon  the 
hazardous  one  of  pathology.  This  decision 
was  not,  however,  arrived  at  immediately  or 
even  at  the  outset  of  his  medical  work,  but 
came  later  as  part  of  a  widening  knowledge 
and  an  enlarging  experience. 
>  It  was  fated  also  that  the  two  men  who,  each 
in  his  own  although  different  way,  were  to  in- 
fluence the  rise  of  pathology  in  tiie  United 
States^  should  first  come  together  in  the  chem- 
ical laboratory  of  the  Sheffield  Scientific 
School  T.  Mitchell  Prudden  had  gone 
through  the  school  at  about  the  time  when 
William  H.  Welch  passed  tlm>ugh  the  col- 
lege; but  as  in  that  day  the  two  sets  of  stu- 
dents— academic  and  scientific — rarely  met 
and  never  mingled,  the  two  men  were  not 
brought  into  contact  When  Welch  entered 
the  laboratory,  Prudden  was  already  there, 
filling  a  kind  of  voluntary  instructorship ;  and 
thus  the  two  men  whose  paths  were  to  cross 
and  recross  in  the  many  subsequent  years  of 
sympathy,  perfect  understanding  and  common 
endeavor,  first  discovered  in  each  oth^,  albeit 
still  in  embryo  as  it  were^  that  devotion  to 
science  and  its  ideals  which  as  tiie  years  length- 
ened was  to  prove  secure  against  the  many 
and  insistent  allurements  and  pecuniary  re- 
wards of  medical  practise. 

The  year  of  chemical  study  over,  Weldi  re- 
turned definitely  to  his  medical  studies.  It 
will  aid  us  a  little  later  in  the  understanding 
of  the  change  about  to  be  wrought  in  the  pur- 
suit of  pathology — ^in  the  making  of  advances 
in  which  the  then  unsuspecting  medical  stu- 
dent was  to  play  so  large  a  partr— if  we  pause 
to  sketch  in  broad  outline  the  kind  of  educa- 
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tional  discipline  offered  the  medical  etudent 
at  the  CoUegre  of  Physicians  and  Sui^eons,  a 
kading  institution,  in  the  period  embraced  by 
the  years  1872  to  1876. 

In  1872,  when  Welch  entered,  the  Colleere  of 
Physicians  and  Surgeons  had  been  in  opera- 
tion for  sixty-five  years  and  led  all  its  com- 
petitors in  the  number  of  its  students  and  in 
teaching  facilities.  The  college  occupied  a 
building  of  its  own  on  Twenty-third  Street,  re- 
garded as  commodious,  and  was  a  part  of  Co- 
lumbia University.  The  term  of  instruction 
had  been  extended  from  four  to  five  months, 
and  three  instead  of  two  sessions  of  attend- 
ance upon  lectures  were  required  for  gradua- 
tion. The  precarious  supply  of  material  for 
dissection  and  for  instruction  in  operative 
surgery  and  the  method  of  obtaining  it  had 
been  superseded  and  made  fairly  adequate  by 
legal  enactment  The  courses  in  anatomy  and 
to  a  less  degree  those  in  medical  chemistry 
comprised  the  entire  provision  for  objective 
or  practical  teaching,  aside  from  the  outpa- 
tient clinic  at  the  college  and  the  clinical  lec- 
tures given  at  the  New  York  and  Bellevue 
Hospitals  and  the  Almshouse.  A  voluntary 
course  of  lectures  on  pathological  anatomy 
with  demonstration  of  organs  removed  at 
autop^  was  offered  during  the  summer  ses- 
sion by  Francis  Delafield. 

While  the  preceptorial  system  was  still  in 
vogue  and  the  medical  student  was  still  ex- 
pected to  obtain  the  main  part  of  his  clinical 
training  during  the  long  interval  between  ses- 
sions, in  the  office  and  on  the  roimds  of  his 
preceptor,  the  few  outstanding  students  could 
hope  to  enter  Bellevue  Hospital  for  an  interne- 
ship,  which  might  begin  even  six  months  be- 
fore graduation.  But  the  didactic  lecture,  of 
which  the  instruction  still  chiefiy  consisted, 
.was  expected  to  fill  the  mind  of  the  student 
witii  the  medical  lore  of  the  day,  while  it 
served  also  to  impress  his  imagination  with 
the  vigorous  personality  and  high  authority  of 
the  eminent  teachers  under  whom  he  sat,  in  a 
manner  now  wholly  foreign  to  the  spirit  of 
medical  teaching. 

But  to  the  able,  energetic  and  ambitious  stu- 
dent the  plan,  imperfect  as  it  was  as  an  edu- 


cational discipline,  admitted  of  a  choice  of 
subject  and  disposition  of  effort  not  contem- 
plated in  the  system.  And  thus  we  find  Welch 
in  the  early  period  of  his  medical  studies  en- 
ticed away  from  the  lecture  halls  into  the  more 
alluring  atmosphere  of  the  dissecting  room 
and  very  soon  serving  as  prosector  to  the  pro- 
fessors of  anatomy. 

•  With  the  curriculum  as  indicated,  it  is  ob- 
vious that  no  opportunity  existed  to  acquire 
thorough  training  in  any  subject,  aside  pos- 
sibly from  the  grosser  aspects  of  himian 
anatomy.  The  provision  for  pathology  was  ex- 
tremely meager.  Although  a  chair  of  physiol- 
ogy and  pathology,  filled  by  Alonzo  Clark,  had 
been  created  in  1847,  in  the  early  seventies  of 
the  last  century,  pathology  had  not  become  an 
independent  sufbject  of  teaching,  but  was  at- 
tached to  the  chair  of  medicine,  still,  as  it 
happened,  under  Dr.  Clark,  who  had  been 
transferred  to  the  professorship  of  pathology 
and  clinical  medicine. 

There  is  no  reason  to  suppose  that  Clark 
treated  pathology  otherwise  than  by  lectures, 
with  perhaps  at  most  the  occasional  use  of 
si>ecimens  from  the  deadhouse.  On  the  oth^ 
hand,  Francis  Delafield,  who  had  become  ad- 
junct professor  of  pathology  and  clinical 
medicine,  was  already  studying  assiduously 
with  the  microscope  the  pathological  changes 
in  the  kidneys  in  Bright's  disease  and  still 
other  morbid  processes,  as  viewed  indeed  from 
the  standpoint  of  the  new  ceDular  pathology 
just  struggling  into  the  light  But  of  oppor- 
tunity for  the  student  himself  to  acquire  even 
the  rudiments  of  the  technique  of  the  micro- 
scopic study  of  the  organs  and  tissues  in 
health  and  disease,  there  was  none.  It  was 
not,  therefore,  just  at  this  juncture  in  Welch's 
history  that  his  interest  in  pathology  asserted 
itself. 

A  compelling  circumstance  was,  however, 
imminent  Among  the  prizes  offered  to  stu- 
dents was  one  provided  by  Dr.  Seguin,  then 
the  professor  of  diseases  of  the  nervous  sys- 
tem, for  the  best  report  of  his  clinical  and 
didactic  lectures.  It  consisted  of  a  Yariok 
microscope  fitted  with  superior  French  triplex 
lenses.    This  prize  was  won  by  Welch,  and  it 
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proved  indeed  to  be  the  spark  which  ignited 
the  tinder  of  his  latent  interest  in  pathology 
and  caused  it  to  burst  into  flame.  Fortunately 
Welch  now  entered  in  October,  1874,  upon  his 
inteme^p  at  Belleyue  Hospital,  where  this 
strongly  aroused  impulse  was  to  find  an 
abundant  field  for  expression.  He  now  also 
came  more  directly  under  Delafield's  influenoei, 
and  was  thrown  with  the  elder  Janeway. 
Much  of  his  time  was  spent  in  the  deadhouae 
performing  autopsies,  first  on  his  own  and 
then  on  many  other  cases;  and  it  is  a  remark- 
able tribute  to  his  technical  skill  and  acumen 
of  observation,  as  well  as  felicity  of  descrip- 
tion, that  Delafield  invited  him  to  use  his 
si>ecial  book  for  recording  the  protocols  of  the 
postmortem  examinations,  and  that  he  was 
made  a  curator  of  the  Wood  Museum  attached 
to  the  hospital. 

Although  it  was  perhaps  not  clearly  per- 
ceptible at  the  time,  it  now  appears  that  the 
circumstances  surrounding  and  thus  acting 
upon  the  sensitive  imagination  of  Welch,  the 
student,  were  favorable  to  his  development; 
for  notwithstanding  the  poverty  of  material 
resources  and  of  laboratory  facilities  of  the 
era,  he  had  the  good  fortune  to  come  under 
the  influence  in  the  medical  college  of  not  a 
few  men  of  remarkable  mental  vigor  and  at- 
tainments. Besides  those  already  mentioned, 
there  were  on  the  faculty  of  the  college  in 
his  day  Dalton  and  Curtis  in  physiology,  St 
John  and  Chandler  in  chemistry,  Edward 
Curtis  in  materia  medica,  Markoe  in  surgery. 
Sands  and  Sabine  in  anatomy  and  McLean 
in  obstetrics;  weekly  clinical  lectures  were 
given  by  Willard  Parker  and  T.  Gaillard 
Thomas,  the  prestige  of  whose  strong  person- 
alities and  eminent  careers  in  surgery  and  in 
obstetrics  and  gynecology  respectively  must 
have  been  potent  forces.  He  was  thrown  as 
prosector  into  close  association  with  Sabine 
and  with  the  demonstrators  of  anatomy,  John 
Curtis  and  McBumey.  It  was  especially  at 
the  suggestion  of  Sabine  that  Welch  wrote 
his  graduating  thesis  upou  goiter,  which  re- 
ceived the  first  priEe,  and  in  the  preparation 
of  which  he  familiarized  himself  with  medical 
literature  and  bibliography  at  the  New  York 


Hospital  Library.  At  Bellevue  Hospital  his 
contacts  with  Delafield  and  with  Janeway 
became  numerous  and  dose,  the  forerunner, 
as  it  chanced,  of  a  relationship  destined  to 
become  even  more  intimate  and  significant  at 
a  somewhat  later  period. 

Moreover,  the  era  in  which  the  young  stu- 
dent foimd  himself  was  one  of  fxmdamental 
flux  of  belief  brought  about  by  the  new 
cellular  pathology  and  the  discoveries  of 
Pasteur  just  impending.  Into  this  whirlpool 
of  shifting  ideas,  which  were  to  move  in  the 
next  succeeding  years  with  ever-increasing 
speed,  Welch  with  his  eager,  open  and  re- 
sponsive mind  was  thrown.  That  his  imagi- 
nation was  powerfully  stirred  by  the  intellec- 
tual ferment  of  the  time  may  be  assumed. 
One  circumstance  is,  however,  quite  dear: 
at  this  stage  pathology  as  an  indep^ident 
career  had  not  been  seriously  before  his  mind, 
nor  was  it  so  to  present  itself  until  a  whole 
new  set  of  experiences  had  been  pressed 
through. 

The  year  and  a  halFs  intemeship  over, 
Welch  is  about  to  take  ship  for  what  proved 
to  be  for  him  and  us  a  great  adventure.  In 
April,  1876,  in  company  with  his  friend  and 
fellow  townsman.  Dr.  Frederic  S.  Dotmis^  he 
sailed  on  the  Cunarder  Bothnia  for  Liverpool. 
Prom  Liverpool  he  went  to  London,  where  he 
spent  a  few  days,  crossed  the  channel  from 
Harwich  to  Rotterdam  and  made  his  way 
leisurely  along  the  flowering  Dutch  and  Bel- 
gian fields  as  the  spring  was  passing  into  the 
mild  early  summer  months,  toward  Strass- 
burg,  the  first  stopping  place  on  the  long  but 
important  road  which  was  about  to  fascinate 
his  view. 

Welch's  European  experience  begins  with 
Waldeyer,  the  director  of  the  Anatomical  In- 
stitute in  Strassburg,  with  whom  he  studied 
normal  histology.  This  subject  was  of  course 
taken  up  on  account  of  its  fundamental  im- 
portance as  a  basis  for  pathological  histology. 
But  it  is  significant  that  the  interest  in  chem- 
istry, also  as  a  foundation  subject,  which 
carried  Welch  to  New  Haven  on  the  very 
threshold  of  entrance  to  his  medical  studies, 
had  remained  alive;  hence  part  of  his  time 
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was  spent  in  Hoppe-S^ler's  laboratory,  under 
the  master  himself  and  his  assistant  Baumann, 
in  working  through  the  former's  well-known 
text-book  in  physiological  chemistry.  In  ad- 
dition, time  was  found  to  attend  von  Reckling- 
hausen's autopsies  and  demonstration  course, 
although  at  this  period  no  further  courses 
were  taken  with  this  master  of  pathology  and 
for  the  reason  that  Welch  concluded  that 
until  a  grounding  in  normal  histology  was 
secured*  it  would  not  be  profitable  to  pursue 
pathological  histology. 

The  summer  semester  at  an  end,  Welch  left 
Strassburg  for  Leipzig,  the  summer  vacation 
being  spent  with  a  friend  in  a  pedestrian  tour 
in  Switzerland  and  northern  Italy.  It  is  of 
interest  to  inquire  just  what  was  the  lure  of 
Leii>zig.  Obviously  Waldeyer  was  the  attrac- 
tion in  Strassburg;  now  it  was  Heubner  and 
Wagner  who  drew  the  student  to  Leipzig.  At 
that  time  Heubner  had  not  entered  the  field 
of  pediatrics  in  which  he  afterwards  became 
celebrated,  but  he  was  working  rather  in  the 
field  of  neurology;  and,  indeed,  it  was  his 
important  book  on  the  diseases  of  the  blood 
vessels  of  the  brain,*  which  Welch  had  read, 
that  determined  the  choice.  If  we  undertake 
to  penetrate  further  into  the  source  of  Heub- 
ner's  attraction  for  Welch,  we  are  led  back 
to  the  days  at  the  Oollege  of  Physicians  and 
Surgeons  in  New  York  and  the  lectures  of 
Seguin  which  had  exerted  a  strong  influence 
on  Welch,  so  that  if  we  had  then  inquired 
whither  he  was  tending  in  medical  specializa- 
tion we  should  have  discovered  that  he  was 
looking  to  diseases  of  the  nervous  ^stem  as  the 
field  for  practise,  while  pathology  ranained 
his  main  interest  and  subject  of  training  in 
G^ermany,  although  he  could  not  then  antici- 
pate its  pursuit  as  a  means  of  livelihood  on 
his  return  to  America. 

Oircumstances  were,  however,  to  defeat  this 
consciously  worked  out  program.  In  due 
course  Welch  suibscribed  for  Heubner's  course, 
only  to  find  very  quickly  that  the  latter  was 
not  then  interested  in  teaching;  soon  the 
course  began  to  languish  and  the  students  to 

A  Heubner,  "Die  luetische  Erkrankungen  der 
Himarterien,''  Leipdg,  1874. 


absent  themselves,  and  it  was  not  long  imtil 
Welch  was  looking  elsewhere  to  fill  his  tima 
Wagner,  who  later  succeeded  Wxmderlich  in 
the  chair  of  internal  medicine,  was  at  the  time 
professor  of  pathological  anatomy.  Welch 
found  Wagner's  courses  and  the  opportunities 
afforded  for  independent  work  by  his  institute 
admirably  adapted  for  his  own  purpose. 
Here  he  attended  autopsies  and  obtained 
specimens  of  tissue  for  microscopic  exami- 
nation. At  first  the  blocks  were  given  as  a 
favor;  but  later,  Wagner's  interest  having 
become  aroused,  he  would  personally  select 
the  specimens  for  examination  and  for  report 
In  this  manner  Welch  occupied  his  mornings; 
the  afternoons  were,  however,  still  frea  He 
attended  Wagner's  polyclinc,  which  kept  him 
in  touch  with  practical  medicine. 

At  this  period  Ludwig's  laboratory  was  the 
center  of  attraction  for  the  talented  men  in 
Germany  and  also  for  many  foreigners  espe- 
cially interested  in  physiology.  Welch  de- 
cided to  offer  himself  and  was  accepted  by 
Ludwig.  That  the  choice  was  a  propitious 
one  is  shown  by  the  group  of  men  at  that 
time  working  with  Ludwig  and  with  whom 
Welch  was  now  associated.  The  first  assis- 
tant was  the  gifted  and  inspiring  Kronecker 
with  whom  Welch  formed  an  enduring  friend- 
ship. Among  foreign  students  was  Pawlow, 
and  Drechsel  and  Flechsig  were  in  charge  of 
the  chemical  and  the  histological  divisions  of 
Ludwig's  laboratory.  Welch  was  set  by  Lud- 
wig to  study  the  ganglia  and  nerves  of  the 
auricular  septum  of  the  frog's  heart  with  the 
gold  chloride  impregnation  method,  in  the 
course  of  which  he  actually  brought  into  view 
the  ganglionic  cdls  with  T-shaped  fibers 
which  Kanvier  described  in  detail  somewhat 
later.  The  semester  closed  and  the  usual 
Ahschied  supper  was  given  by  Kronecker. 
Of  course  Welch  was  invited  and  there  was 
characteristically  exhibited  a  model  of  the 
ganglion  cells  with  fibers  botii  entering  and 
leaving  it — a  novel  and  as  we  now  know  a  his- 
tologically highly  important  event. 

The  firat  year  of  Welch's  European  study 
was  now  over.  It  had  been  spent  in  pre- 
X>aring  himself  in  normal  histology,  physio- 
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logical  chemistry,  pathological  anatomy  and 
physiology;  and  it  may  be  asked  to  what  pur- 
pose and  for  what  ultimate  end?  The  answer 
is,  in  order  to  be  ready  to  study  with  Virchow, 
whose  institute  he  had  visited  during  a  short 
stay  in  Berlin.  This  expectation  was  indeed 
the  force  back  of  the  concentration  on  normal 
histology,  the  reason  for  embracing  eagerly  a 
histological  problem  from  Ludwig,  the  motive 
in  following  Wagner's  autopsy  and  micro- 
scopic courses;  and,  after  all,  the  wish  was  to 
be  frustrated  and  Welch's  activities  were  to 
be  directed  along  a  wholly  new  direction  and 
into  fresh  channels. 

The  new  impulse  came  from  Ludwig  who 
did  not  share  the  enthusiasm,  at  least  in  the 
overwhelming  degree  then  current,  for  the 
cellular  pathology  of  the  period.  Perhaps 
this  response  was  the  less  hearty  because  he 
did  not  have  the  strong  sense,  as  so  many 
seemed  to  have,  of  a  great  innovation,  but 
rather  viewed  VirchoVs  doctrines  as  the  ex- 
tension, perhaps  even  the  consunmiation,  of 
the  earlier  conceptions  and  discoveries  of 
Schwann,  Schleiden,  Bemak  and  Eeichert;  or 
possibly  it  was  his  physiological  bias  or  even 
a  subtler  appreciation  of  the  impending  in- 
fluence of  the  study  of  fimction  on  the  growth 
of  pathology,  which  led  him  to  induce  Welch 
to  alter  his  plans  and  to  offer  himself  to  the 
brilliant  yoimg  pathologist  Cohnheim  to  whom 
he  undertook  to  write  urging  him  to  receive 
Welch  and  to  furnish  him  with  a  rewarding 
(lohnendes)  theme. 

This  choice  proved  highly  fortunata  As 
one  review's  Welch's  own  published  work,  his 
inunediate  influence  on  his  students,  or  the 
more  general  effect  which  his  career  has  had 
on  medical  education,  it  is  now  quite  obvious 
that  his  intellectual  temper  was  of  the  order 
called  dynamic,  and  his  vigorous  responses 
were  to  concepts  bidlt  on  facts  of  function 
far  more  than  of  form  and  structure.  The 
summer  semester  of  1877  with  Oohnheim  in 
Breslau  was  perhaps  the  most  delightful  and 
satisfying  of  all  the  time  Welch  spent  abroad; 
and  fortunately  we  possess  a  pen  picture  of 
him  at  that  particular  time,  drawn  in  clear 
and  sympathetic  lines. 


Salomonsen,  afterwards  professor  of  pathol- 
ogy at  Copenhagen  and  the  present  Nestor  of 
medicine  in  Denmark,  had  also  come  to 
Breslau  for  the  summer  semester.  The  two 
foreign  students,  the  first  foreigners  who 
studied  with  Cohnheim,  were  at  once  thrown 
together;  there  existed,  indeed,  that  subtle 
quality  in  the  temperaments  of  the  two  meai 
that  qidckly  made  for  close  association  and 
then  intimate  friendship — a  rare  relation 
which  neither  distance  nor  fleeting  years  have 
severed.  Salomonsen  states  that  the  two  mmi 
who  most  influenced  his  own  life  were  Carl 
Weigert  and  William  H.  Welch.  He  goes  on 
to  enlarge  and  say  that  he  and  Welch  had 
many  points  of  contact:  both  were  sons  of 
physicians,  both  on  return  to  their  own 
countries  hoped  to  become  pathologists  to 
municipal  hospitals,  and  both  regarded  it  as  a 
matter  of  course  that  any  one  wishing  to 
enter  on  the  career  of  pathologist  should 
aspire  to  work  under  Cohnheim. 

The  two  foreigners  were  proud  of  the  dis- 
tinction— what  two  eager  young  men  would 
not  bet — of  being  the  only  foreigners  in  the 
laboratory  among  such  present  or  prospective 
stars  as  Weigert,  Ehrlidi,  Lassar,  Lichtheim, 
Albert  Neisser,  Senftleben  and  O.  Rosenbach. 
They  were  always  together — ^from  early  morn- 
ing to  late  afternoon— and  they  were  taken  up 
cordially  by  their  Qerman  colleagues  of  whose 
intimate  circle  they  made  a  part  I  venture 
to  quote  a  particularly  appropriate  paragraph 
from  Salomonsen: 

That  by  accident  I  should  have  found  so  gifted 
a  man  and  investigator  as  Welch  in  Breslau,  I  at 
that  time,  as  well  as  later,  regarded  as  the  greatest 
good  lack.  Cohi^eim  knew  well  how  to  appreciate 
Welch,  and  he  recommended  him  for  the  professor- 
ship of  pathology  at  the  Johns  Hopkins  University 
where  Welch  exerted  a  profound  influence  on  the 
development  of  medical  education  in  the  Unitad 
States,  and  where  the  present  generation  of  Ameri- 
can pathologists  call  him  master. 

It  was  in  this  remarkable  atmosphere  that 
Welch  spent  a  precious  semester.  The  woik 
of  the  laboratory  was  pretty  sharply  divided 
between  the  autopsies  conducted  mostly  by 
Weigert,  and  the  experimental  investigations 
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in  which  Oohnheim  shone  ever  brighter  and 
brighter.  The  particular  problem  which 
Oohnheim  assigned  to  Welch  was  the  ascer- 
taining of  the  origin  of  acute  general  edema 
of  the  lungs.  This  is  perhaps  not  the  place 
to  go  into  minutiEB  of  that  splendidly  con- 
ceived and  executed  piece  of  experimental 
work.  It  was  in  many  ways  fortunate  that 
Oohnheim  was  too  preoccupied  at  the  time 
reflecting  on  his  theory  of  tumors  and  in 
the  preparation  of  his  text-book  on  general 
pathology  to  do  more  than  propose  the  prob- 
lem which  Welch  developed  largely  accord- 
ing to  his  own  notions  of  logical  sequence. 
Oohnheim,  indeed,  was  greatly  surprised  when, 
contrary  to  his  preconception  of  the  process, 
Welch  found  the  factors  involved  in  it  to  be 
mechanical.  The  masterly  jmper  describing 
this  piece  of  work  as  it  appears  in  Virchowa 
Archiv  was  written  out  by  Welch  in  German 
and  printed  quite  as  he  prepared  it.  Oohn- 
heim seems  not  to  have  altered  essentially  the 
composition,  the  mode  of  presentation  or  the 
conclusions  arrived  at  Unfortunately  for 
future  controversy  Oohnheim  misconstrued 
the  implications  of  Welch's  experiments  and 
in  his  epochal  Lectures  on  General  Pathology 
he  substituted  for  the  term  disproportion 
(Missverhaliniss)  employed  by  Welch  to  ex- 
press the  disharmony  (often  caused  by  spasm) 
in  action  of  the  two  cardiac  ventricles,  the 
term  paralysis  (Ldhmung),  which  implies  only 
one  form  of  disharmony. 

The  by-products  of  this  semester  on  Welch's 
development  were  as  important  as  the  direct 
influences.  Salomonsen's  studies  on  tubercu- 
losis of  the  eye  initiated  him  into  the  experi- 
mental side  of  the  tuberculosis  problem. 
Salomonsen  relates  an  incident  showing  the 
great  impression  made  upon  the  two  foreign 
students  by  the  first  example  of  generalized 
tuberculosis  in  the  guinea  pig  which  they 
observed.  Their  enthusiasm  evoked  hearty 
laughter  from  Oohnheim.  It  was,  moreover, 
the  period  of  Heidenhain's  early  brilliant 
work,  of  the  rich  harvest  of  Oohn,  the 
botanist;  and  to  cap  the  climax,  the  occasion 
of  Koch's  visit  to  Breelau  to  lay  before  Oohn- 
heim and  Oohn  the  facts  of  his  studies  on 


anthrax  in  the  demonstration  of  which  all  the 
workers  in  Oohnheim's  laboratory  were  per- 
mitted to  shara  Finally,  Weigert  with  Ehr- 
lich  was  just  applying  the  aniline  dyes  to  the 
staining  of  tissue  elements  and  bacteria  and 
had  recently  completed  his  study  of  smallpox, 
in  the  course  of  which  he  demonstrated  by 
staining  methods  the  masses  of  micrococci 
within  the  pustules.  Ehrlich  also,  although 
not  yet  graduated,  was  literally  dabbling  in 
the  aniline  stains  and  it  was  a  common  event 
to  see  him  with  hands  covered  up  to  the  wrists 
with  dyes  of  many  colors.  The  dose  friend- 
ship of  Welch  with  Weigert  and  Ehrlich  dates 
from  this  period. 

It  is  significant  that  the  spirit  of  the  Insti- 
tute was  favorable  to  the  new  bacteriology 
and  that  Oohnheim  and  his  associates  were  all 
looking  to  the  new  science  to  unlock  doors  still 
concealing  the  origin  of  the  diseases  called 
infectious — an  attitude  striking  in  its  differ- 
ence from  the  skeptical  and  rather  disdainful 
one  of  the  Virchow  school  of  pathology. 
Thus  on  leaving  Breslau,  Oohnheim  sent 
Welch  to  Vienna  by  way  of  Prague,  in  order 
that  he  might  visit  Klebs,  who  was  engaged 
in  the  study  of  acute  endocarditis  from  the 
microbiological  sida  There  he  spent  several 
stimulating  days,  during  which  Klebs  showed 
him  through  his  excellent  museum  and  dem- 
onstrated his  preparations  showing  micro- 
organisms (micrococci)  in  the  ulcerative 
lesions  of  acute  endocarditis.  The  impression 
which  Klebs  made  upon  Welch  was  very 
strong;  and  in  the  light  of  present  knowledge, 
the  accuracy  and  prescience  of  Klebs*  work, 
well  in  advance  of  his  period,  not  only  on 
endocarditis  but  on  diphtheria  and  experi- 
mental syphilis  as  well,  have  become  clearly 
apparent. 

The  next  stop  in  the  educational  journey 
was  made  at  Vienna  which  was  still  a  kind  of 
Mecca  for  foreign  medical  students  of  all 
nationalities.  The  immediate  objective  was  a 
place  in  Strieker's  laboratory,  in  order  to  con- 
tinue his  studies  in  experimental  pathology. 
As  an  index  of  the  high  feelings  prevailing  at 
the  time  it  may  be  mentioned  that  once 
Strieker  learned  that  Welch  had  been  with 
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the  heterodox  Oohnheim  who  taiight  that  the 
pus  cell  was  merely  an  emigrated  leukocyte, 
he  was  not  inclined  to  receive  him  as  a  worker 
in  his  laboratory.  One  purpose  of  the  visit 
to  Vienna  was  to  study  embryology  under 
Schenck,  but  the  choice  was  not  fortunate 
and  Schenck  was  soon  forsaken.  It  is  inter- 
esting to  note  that  Welch  and  Prudden  found 
themselves  together  in  Vienna  in  their  search 
for  an  opportunity  to  study  embryology. 

On  the  whole,  the  chief  lure  of  Vienna  for 
the  pathologist  was  its  almost  inexhaustible 
store  of  pathological  anatomical  material. 
The  reign  of  Bokitansky  was  over,  and  his 
successor  was  Heschl,  the  discoverer  of  the 
methyl-violet  reaction  for  amyloid,  but  a  far 
less  significant  personality.  The  greater  at- 
traction was  the  young  Chiari,  who  was  teach- 
ing and  working  with  the  vigor  which  after- 
wards became  so  notable  and  carried  him  by 
way  of  Prague  to  Strassburg  to  succeed  the 
eminent  von  Becklinghausen.  To  him  Welch 
went,  but  not  to  spend  his  entire  tima  There 
survived  in  his  mind,  it  appears,  a  residue  of 
distrust  that  pathology  would  after  all  afford 
him  a  career  in  America,  or  was  it  the  love 
still  for  the  more  immediatdy  practical  as- 
pects of  medicine  which  led  him  to  enter  upon 
courses  on  the  skin  under  Hebra,  on  neurol- 
ogy and  psychiatry  under  Meynert,  on  the 
^e  and  other  special  subjects?  But  Vienna 
meant  for  Welch  much  more  than  gross 
pathology  and  the  medical  specialties.  The 
great  city  with  its  splendid  museums  of  art, 
its  grand  opera,  and  its  vivid  life  introduced 
features  of  another  order  into  his  experience, 
feeding  that  general  culture  in  literature, 
history,  and  the  fine  arts  which  came  to  dis- 
tinguish him  quite  as  much  as  his  many- 
sided  medical  attainments.  Welch  remained 
in  Vienna  until  the  Christmas  holidays,  when 
he  turned  his  steps  for  a  second  time  toward 
Strassburg,  spending  a  few  days  en  route  in 
Wiirzbuig  with  Bindfieisch  and  his  assistant 
Ziegler. 

The  second  pilgrimage  to  Strassburg  was 
the  carrying  out  of  a  plan  formed  by  Welch 
at  the  outset  of  his  European  study.  He 
recognized  in  von  Becklinghausen   the  out- 


standing representative  of  the  Yirchow  school 
of  pathologists,  and  his  attendance  upon  the 
autopsies  at  the  Pathological  Institute,  while 
he  was  a  pupil  of  Waldeyer,  had  stimulated 
his  £eal  to  work  directly  imder  the  master. 
This  desire  could  not  be  at  once  appeased, 
for  as  we  have  seen,  Welch  lacked  the  prepa- 
ration in  normal  histology  which  he  re^^arded 
as  essentiaL  But  now  that  this  requisite  was 
supplied  and  the  work  with  Ludwig  and  with 
Oohnheim  had  provided  a  fair  foundation  for 
further  building,  Welch  offered  himself  to 
von  Becklinghausen  and  was  accepted. 
•  As  another  incEcation  of  the  commotion 
which  Oohnheim's  investigations  were  making 
in  the  placid  waters  of  Virchowian  pathology, 
it  may  be  cited  that  once  von  Beddinghaumi 
learned  Welch  was  fredi  from  tiie  laboratory 
of  that  heretical  pathologist^  he  chose  as  a 
theme  for  his  special  study  the  inflammation 
of  the  cornea  of  the  frog  induced  by  various 
caustic  chemicals.  The  essential  point  of  dif- 
ference involved  in  the  contritions  of  the 
Virchow  and  tiie  Oohnheim  schools  related  to 
the  origin  of  the  pus  cell.  Was  it  derived  by 
multiplication  from  the  fixed  tissue  cells,  or 
was  it  a  leukocyte  emigrated  from  the  blood  f 
The  controversy  has  long  been  setled  in  favor 
of  the  latter,  or  Oohnheim  view;  but  in  Jan- 
uary, 1878,  and  for  many  years  thereafter  it 
raged  with  vigor  and  even  bitterness.  The 
cornea  was  selected  because  of  its  condition  of 
non-vascularity.  The  novel  experimental  pro- 
cedure employed*  at  von  BeckUnghausen's  sug- 
gestion by  Welch  was  the  excision  of  the  cor- 
nea after  the  injury  and  immersion  in  the 
aqueous  himior  of  the  frog  or  bullock,  and 
observation  continued  over  long  hours  under 
the  microscope.  That  cells  moved  toward  the 
injured  spot  in  the  non-vascular  specimen  was 
shown  beyond  peradventure  and  even  that  they 
divided;  what  was  simpler,  therefore^  than  to 
conclude^  that  migration  is  not  dependent  on 
the  presence  of  the  blood,  and  hence  pus  cells 
are  not  translated  leukocytes?  This  infer- 
ence, however,  was  not  drawn  by  Wdch,  who 
recognized  that  the  reasoning  is  fallacious. 
The  full  explanation  of  the  observed  phenom- 
ena waited  on  later  studies  and  even  on  recent 
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discoveries.  We  now  know  that  connective 
tissue  cells,  among  which  the  corneal  cor- 
puscles and  the  cells  of  Descemet'a  membrane 
are  classed,  are  motile;  and  as  cells  endowed 
with  movement  th^  are  attracted  by  certain 
stimuli  called  "chemical,"  such  for  example 
as  arise  in  tissue  constituents  acted  on  by 
chemicals  and  in  other  ways.  Moreover,  as  we 
now  know,  these  fixed  tissue  cells  readily 
multiply  in  vitro,  and  thus  we  arrive  at  the 
conclusion  that  the  chemically  altered  spot  in 
the  cornea  attracts  toward  itself  neighboring 
uninjured,  motile  corneal  and  other  cells,  that 
these  cells  aggregate  about  the  site  of  the  in- 
jury and  even  multiply  there,  and  thus  give 
what  may  be  called  a  spurious  appearance  of  a 
collection  of  pus  cells.  For  it  should  be  re- 
membered that  we  are  dealing  with  a  period 
in  which  tissues  were  not  yet  being  stained 
with  certain  nuclear  and  other  dyes  that  bring 
into  view  brilliant  and  subtle  distinctions  of 
cellular  structure;  but  that  the  "inflamed" 
oomea  was  merely  silvered  in  order  that  the 
cell  outlines  might  become  perceptible,  and,  if 
desired,  was  subsequently  stained  with  hema- 
toxylin to  show  the  nuclei. 
<  This  practise  of  putting  to  the  test  new  dis- 
coveries and  contentions  even  under  somewhat 
hostile  circumstances  was  not  a  poor  discipline 
for  the  future  teacher  of  pathology  in  the 
United  States.  The  experience  may  indeed 
be  regarded  as  having  brought  into  play 
under  favoring  circumstances  a  critical  fac- 
ulty inclined  perhaps  to  leniency,  while  it  held 
up  as  it  were  to  the  mirror  of  his  perceptions 
in  a  somewhat  summary  fashion  the  facts  of 
the  ultimate  and  ineradicable  residue  of  per- 
eonal  bias  in  all  men,  no  matter  how  great  In 
the  long  future  years  during  which  Welch  dis- 
pensed knowledge  and,  what  is  rarer,  wisdom 
at  the  Johns  Hopkins  University  and  else- 
where, he  came  as  near  as  it  is  perhaps  pos- 
sible for  a  mere  mortal  to  come,  in  escaping 
the  blemish  of  preconception  and  prejudice  and 
in  preserving  and  presenting  the  ideal  of  the 
open  though  balanced  mind. 
•  But  it  would  be  wrong  to  infer  that  there 
was  not  also  a  constructive  side  to  this  period 
with  von  Becklinghausen.     The  pathologist 


was  great  in  attainments,  and  stimulating  as 
a  teacher.  He  engaged  Welch  in  discussion 
of  many  topics  in  pathology  which  were  cur- 
rent at  the  time.  One  of  these  related  to  the 
origin  of  tumors,  regarding  which  von  Beck- 
linghausen was  endeavoring  to  formulate  his 
views  along  lines  which  have  since  become 
more  familiar.  He  inclined  to  the  conception 
that  a  kind  of  fertilization,  whether  by  conju- 
gation or  otherwise,  took  place  among  the 
cells,  leading  to  the  unconstrained  multiplica- 
tion characteristic  of  cancer  and  other  tumors, 
in  consequence  of  which  irregularities  of  di- 
vision arose  that  were  the  striking  obvious 
signs  of  the  cellular  abnormality.  Welch  al- 
ways retained  an  admiration  for  von  Beck- 
linghausen as  a  great  pathological  anatomist. 
The  first  European  adventure  was  now  ap- 
proaching its  conclusion  and  was  to  receive  a 
suitable  ending  by  a  first  visit  to  Paris  and  a 
second  to  London.  It  is  far  simpler  and  more 
satisfying  perhaps  to  leave  to  the  imagination 
the  picture  of  Welch  in  the  great  and  beauti- 
ful French  city  with  its  wealth  of  present  in- 
terests and  of  historic  backgrounds  everywhere 
insistent  The  fact  may,  however,  be  men- 
tioned that  time  was  found  during  the  two  or 
three  weeks  of  his  stay  to  hear  Banvier,  whom 
he  admired  greatly  and  whose  book  on  histol- 
ogy had  been  his  guide^  and  to  visit  the  main 
hospitals.  In  London  he  heard  Lister  lecture 
at  King's  OoUege  Hospital,  and  shared  in  the 
prevailing  excitement  which  arose  from  Lis- 
ter's daring  surgical  exploit  of  opening  the 
knee  joint  The  next  was  the  final  act^ 
namely,  taking  ship  at  Liverpool  for  the 
United  States. 

.  The  arrival  in  New  York  in  the  spring  of 
1878  brought  forward  a  question  which  could 
be  permitted  to  remain  in  the  background  in 
Europe,  but  now  must  be  answered.  Un- 
doubtedly Welch  possessed  wares  garnered  at 
home  and  abroad — but  to  what  market  were 
they  to  be  taken?  That  the  practise  of  medi- 
dne  would  be  a  necessary  corollary  to  any 
other  ambition  he  might  indulge,  seemed  never 
to  have  been  doubted  by  him.  Where  else  were 
the  necessary  pecuniary  rewards  to  come  from! 
There  seemed  no  alternative  but  to  decide  im- 
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mediately  whether  he  should  choose  New  York 
or  Norfolk  as  a  field  of  operations.  In  Nor- 
folk his  father  was  still  busily,  if  not  very  re- 
muneratiyely,  engaged  in  country  practise,  in 
the  course  of  which  he  dispensed  much  kind- 
ness and,  according  to  tradition,  worldly  wis- 
dom with  hie  medicines.  It  strikes  one  now  as 
very  odd  that  Welch  should  have  hesitated  at 
this  juncture  in  his  choice  of  New  York  or  of 
Norfolk.  The  anomaly  can  best  perhaps  be 
explained  by  taking  inix>  account  his  remark- 
able modesty.  It  seems  almost  impossible  of 
belief  that  one  so  gifted  and  innately  so  force- 
ful should  not  be  aware  in  some  degree  of  the 
part  which  nature  had  cast  for  him.  But 
whatever  pangs  of  indecision  he  may  have 
suffered  were  about  to  be  allayed  by  destiny 
in  the  form  of  Br.  Gbldthwaite. 

Success  in  attaining  intemeships  in  hos- 
pitals or  appointments  to  the  medical  services 
of  the  Army  and  Navy  was  still  determined  by 
.the  results  of  competitive  examination.  To 
meet  this  situation  the  private  "quiz'*  had 
arisen  and  oi>erated  about  the  medical  schools 
,and  upon  the  aspiring  medical  students.  The 
practise  has  now  been  generally  discredited 
and  discontinued;  but  in  1878  and  for  many 
years  afterwards  the  '^  qxuz  "  if  successful  was 
a  reputable  and  a  relatively  highly  remunera- 
tive affair.  The  "  quiz  "  masters  adapted  the 
cramming  process  to  the  peculiarities  and 
foibles  of  the  individual  examiners,  which  they 
.sedulously  set  themselves  to  learn.  It  is  now 
obvious  that  on  joining  Ooldthwaite'a  "quiz'* 
Welch  never  regarded  the  undertaking  as  more 
than  a  stop-gap.  It  should  not  now  surprise  us 
to  learn  that  the  combination  of  Goldthwaite 
and  Welch  proved  irresistible  and  soon  out- 
distanced all  competitors;  it  could  choose 
the  most  promising  students  and  its  product 
jgained  the  prize  intemeships.  Welch  endured 
the  "  quiz  "  three  years,  after  which  and  while 
,it  was  at  the  height  of  its  popularity  he  with- 
drew. The  reason  is  sufficiently  apparent  now, 
but  then  with  the  system  intrenched  as  it  were, 
;t  required  insight  and  force  to  convict  it  of 
its  salient  defect,  namely,  that  of  being  a  bad 
method,  viewed  from  the  standpoint  of  edu- 
cational discipline. 


^    The  "  quiz  '^  was,  after  all,  merely  an  inci- 
dent, the  main  import  of  which  was  that  it 
.ensured  the  necessary  income,  while  leaving 
much  of  Welch's  time  for  more  engrossing  pur- 
suits.   As  a  matter  of  fact,  Welch  had  offered 
himself  for  practise  and  occupied  at  this  period 
rooms  with  his  friend  Dennis   at  21   East 
Twenty-first  Street,  adjacent  to  the  office  of 
Jiis  old   teacher,   Alonzo    Clark,   who   would 
refer  occasional  patients  to  the  young  men. 
The  volimie  of  Welch's  practise  never  became 
embarrassing,  so  that  he  was  still  free  to  follow 
his  major  bent,  which  was  to  teach  pathology. 
The  outlook  for  pathology  in  New  York  in 
1878  was  not  bright    The  extent  and  the  na- 
ture of  the  teaching  had  not  changed  mate- 
rially since  Welch  was  a  student  in  the  med- 
ical college.    New  York  was  as  much  cut  off 
from  the  strong  currents  moving  in  Germany 
and  France  along  the  three  main  lines  of 
pathology — ^pathological  anatomy,  experimental 
pathology  and  bacteriology — as  if  Europe  and 
America  were  not  connected  by  a  common  in- 
tellectual bond.    Welch  was,  indeed,  destined 
to  play  the  principal  part  in  breaking  the  bar- 
rier of  American  isolation*  but  at  this  time 
when  he  was  offered  by  Dr.  Francis  Delafield 
the  lectures  on  pathology  during  the  summer 
semester  at  the  College  of  Physicians  and  Sur- 
geons, he  declined  the  opportunity,  because  it 
carried  with  it  no  chanoe  to  set  up  a  li^ra- 
tory,  which  was  the  one  essential  of  Welch's 
aspiration.    But  what  was  denied  him  at  the 
College    of    Physicians    and    Surgeons    was 
about  to  be  put  before  him  at  Bellevue  Hoa- 
pital  Medical  College.    This  rival  institution 
proposed  to  build  two  small  rooms  over  a  hall- 
way, which,  added  to  another  room,  Welch 
could  turn  into  a  laboratory. 
*    The  invitation  was  accepted  at  once,  and 
Welch  made  his  first  break  with  the  established 
traditions  in  New  York.     For  this  was  the 
heyday  of  schism  in  medical  schools  and  feel- 
ings ran  high  among  the  several  faculties,  and 
the  position  of  his  alma  mater,  the  ''P.  and 
S.,"  in  the  medical  hierarchy  of  the  time  'was 
.regarded  as   suprema     Certain  of   Welcdi's 
friends  were  not  happy  over  his  choice  and 
even  considered  that  he  had  made  '^  the  mia- 
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take  of  his  life."  Perhaps  there  were  diaad- 
yantages  of  a  kind  in  a  Belleyue  connection  as 
contrasted  with  the  far  greater  prominence  of 
the  "P.  and  S/'  establishment,  but  whatever 
thoy  may  have  been  in  general,  they  were  more 
than  compensated  for  by  the  laboratory  and 
its  proximity  to  the  deadhouse  at  Belleviia 
The  new  pathological  laboratory  became  at 
once  an  influential  factor  in  the  medical  edu- 
cational system  of  "New  York,  and  students 
came  there  to  Welch  from  all  three  medical 
schools. 

.  The  leaven  worked  rapidly;  for  very  soon 
the  College  of  Physicians  and  Surgeons  awoke 
to  the  growing  demands  of  pathology.  A  part 
of  the  faculty  had  not  ceased  to  view  Welch's 
defection  regretfully,  and  now  that  the  Alumni 
Association  proposed  to  set  up,  under  Dela- 
field's  general  direction,  a  pathological  labora- 
tory, its  direct  conduct  was  offered  at  Welch. 
The  invitation  was 'not  accepted,  but  in  de- 
clining it  Welch  characteristically,  as  we 
should  now  say,  put  in  another  strong  stroke 
for  pathology,  as  the  following  letter,  which 
also  explains  his  sense  of  obligation  to  the 
Bellevue  College,  illustrates: 

New  York,  October  9,  1878. 
My  dear  Vr,  Trodden:  A  few  days  ago  Pro- 
fessor Delafleld  told  me  of  the  following  sebeme 
which  the  Twenty-third  Street  Medical  College  has 
on  foot.  A  laboratory  for  histology  and  pathology 
is  to  be  estaiblished  in  connection  with  the  col- 
lege, by  meana  of  a  fund  given  for  the  purpose  by 
the  alumnL  It  is  to  be  taken  hold  of  in  an  earnest 
way,  for  the  laboratory  is  to  hold  the  same  rela- 
tion to  the  college  as  the  dissecting  room  does; 
that  is,  each  student  will  be  obliged  during  some 
part  of  his  course  to  work  there  before  he  can  take 
his  degree.  Dr.  Delafield  proposed  that  I  should 
go  in  as  his  first  assistant  and  have  charge  of  the 
1^8tologicaI  department,  and  assist  him  as  much  as 
necessary  in  the  pathological  part.  The  salary  was 
to  be  five  hundred  dollars  for  the  first  year,  and  I 
believe  more  subsequently.  I  was  naturally  de- 
lighted with  the  offer  and  thought  it  to  be  just 
what  I  wanted,  an  opportunity  to  work  in  the  di- 
rection where  I  had  studied  most.  Upon  speaking 
of  the  matter,  before  coming  to  a  decision,  with 
some  of  the  professors  at  Bellevue,  I  find  that  they 
are  reluctant  to  have  me  leave  there,  and  even 


represent  it  as  not  the  square  thing  for  me  to  go  at 
present.  The  latter  motive  espeeiaUy  has  influ- 
enced me  to  stay^  as  I  do  not  believe  it  pays  to  do 
anything  unfair.  I  feel  as  if  I  were  relinquishing 
a  great  opportunity  and  do  not  see  any  equivalent 
for  it  at  present  at  Bellevue,  (but  as  there  is  a 
feeling  there  that  it  would  not  be  right  for  me  to 
leave,  I  am  going  to  stay  and  have  so  told  Br. 
Delafield.  He  asked  me  if  I  knew  any  one  who 
would  be  competent  for  the  i>osition,  saying  there 
are  a  great  many  in  New  York  who  think  they  are, 
but  few  who  really  are. 

I  immediately  suggested  your  name  and  he  at 
once  seemed  pleased,  and  deputed  me  to  hunt  you 
up  by  a  letter  and  conununicate  the  proposal  to  you. 
I  really  think  the  offer  an  advantageous  one,  in 
fact  presenting  an  opportunity  better  than  any 
other  I  know  for  one  with  the  tastes  and  resolu- 
tion which  you  have  formed.  I  do  not  know  any 
one  who  could  do  greater  justice  to  the  work  there 
than  yourself,  and  it  seems  to  me  to  present  great 
possibilities  for  the  future.  Personally  I  should 
like  to  have  you  here  in  New  York,  for  I  fear  I  am 
going  to  rust  out  unless  I  have  some  one  to  talk 
with  and  help .  me  on  concerning  the  subject  in 
which  we  are  both  interested. 

I  do  not  know  whether  this  letter  will  even  reach 
you.  Will  you  at  least  drop  me  a  postal  card  when 
you  receive  it,  for  if  I  do  not  hear  from  you  in  a 
day  or  two,  I  am  going  to  resort  to  further  means 
of  hunting  you  up.  I  should  also  like  to  know  how 
you  decide. 

With  Prudden's  installation  at  the  College 
of  Physicians  and  Surgeons,  pathology  had 
come  to  be  recognized  as  a  subject  of  inde- 
pendent merit  and  proportions,  to  be  taught 
practically,  by  two  of  the  leading  medical 
schools  of  the  country.  Prudden  was  a  pupil 
of  Arnold  of  Heidelberg,  under  whom  he  had 
mastered  a  precise  and  delicate  pathological 
histological  technique;  and  later  at  Vienna, 
in  part  alongside  Welch,  he  had  imbibed  the 
essence  of  the  teaching  of  moibid  anatomy. 
Thus  and  at  last  in  the  persons  of  Welch  and 
Prudden,  American  pathology  had  come  to  be 
united  with  the  best  sources  of  its  inspiration 
abroad;  and  from  now  on  the  main  task  was 
to  widen  and  diversify  this  stream  in  the  ac- 
complishment of  which  purpose  Welch's  career 
stands  forth  preeminent 

Welch  was  now  fairly  launched  on  a  career 


Digitized  by 


Google 


428 


SCIENCE 


[N.  S.  Vol.  ML  No.  1S49 


in  pathology,  but  his  struggles  were  not  all 
over.  The  serious  question  all  along  was  the 
economic  one.  Pathology  was  not  a  remunera- 
tive  profession  at  the  time.  The  fees  from 
students  taking  the  course  were  small,  the  oc- 
casional win<lfall  from  a  private  autopsy  was 
precarious.  There  were,  of  course,  the  fees 
for  the  examination  of  specimens  for  physi- 
cians and  surgreons  and  the  possibility  existed 
then  as  now  of  turning  this  practise  into  con- 
siderable incoma  But  Welch  shrank  from  an 
enterprise  which  would  consume  his  time  and 
yield  no  corresponding  scientific  return.  After 
the  abandonment  of  the  "  quiz  "  a  way  out  was 
found  in  that  he  became,  first,  assistant  dem- 
onstrator and  later  demonstrator  of  anatomy 
at  Bellevue,  both  paid  positions;  and  then  he 
offered  himself  for  practise..  That  his  neigh- 
bor and  teacher,  Alonzo  Clark,  sent  him  i>a- 
tients,  we  have  seen;  it  remains,  however,  to 
add  that  the  now  elderly  gentleman  formed  the 
habit  of  referring  his  surgical  cases  to  Welch. 
•  This  was  also  the  period  of  Welch's  associa- 
tion with  the  elder  Flint,  then  at  the  zenith  of 
his  prominent  career  as  teacher  and  consultant 
He  was  professor  of  medicine  and  the  leading 
spirit  at  the  Bellevue  College,  and  a  great 
jsocial  and  professional  figure  in  New  York. 
Flint  was  engaged  at  the  time  in  bringing 
out  a  new  edition  of  his  Practise  of  Medicine 
and  asked  Welch  to  revise  the  sections  on 
pathology.  Welch  "jumped  at  the  chance*' 
and  was  given  a  free  hand,  except  for  two  or 
three  topics  which  were  reserved  for  his  son, 
Austin  Flint,  Jr.  Any  one  to-day  reading 
Flint's  Practise  of  MecMcine  will  recognize 
the  superior  merit  of  the  introductory  chap- 
ters on  general  pathology  and  the  sections  on 
the  pathology  of  the  special  diseases  there 
given,  the  whole  amounting  to  a  text4>ook  on 
Xmthology. 

It  was  Flint's  habit  to  precede  his  lectures 
on  "  practise  "  with  a  sketch  of  the  pathology 
of  the  subject  to  be  presented.  Pret^  soon 
these  preliminary  lectures  were  turned  over  to 
Welch,  who  lost  apparently  no  opportunity  to 
increase  the  prestige  of  pathology  in  the  cur- 
riculum. Thus  he  introduced  the  class  au- 
topsy, which  he  held  once  a  week  in  a  room 


filled  with  students.  Notwidbstanding  these 
clear  indications  of  Welch's  unmistakable  bent 
and  trend,  Flint  assumed  all  along  that  Welch 
would  become  a  consultant  and  succeed  him 
in  the  professorship  of  medicine.  Indeed,  he 
took  steps  by  having  the  faculty  elect  Welch 
to  the  clinical  professorship  of  medicine  to 
make  his  succession  certain.  Welch  on  learn- 
ing of  this  action  brought  about  its  revoca- 
tion, first,  because  of  the  injustice  which  he 
considered  done  to  the  then  incumbent  of  the 
clinical  professorship,  and  next  because  of  his 
great  interest  in  pathology. 

Looking  backward  it  can  be  perceived  that 
these  many  shifts  and  activities  were  inci- 
dental to  the  laboratory  of  pathology.  Firsts 
the  "quiz";  second,  the  demonstratorship  in 
anatomy;  third,  practise — each  in  turn  sup- 
plied the  necessary  income  in  mon^  to  cover 
living  expenses.  Each  in  turn  was  followed 
with  energy  and  success,  and  abandoned  as 
soon  as  the  needed  income  was  available  from 
a  source  less  exacting  of  the  precious  time  to 
devote  to  autopsies  and  laboratory,  or  freer 
from  considerations  violating  fundamental  be- 
liefs in  sound  educational  method.  Pretty 
soon  his  skill  in  performing  autopsies  and  his 
eagerness  for  pathological  material  brought  to 
Welch  privileges  from  the  Babies'  Hospital 
and  also  from  the  coroner,  with  whom  Welch 
stipulated  that  he  was  not  to  testi^  in  court. 
It  is  of  passing  interest  to  note  that  none  of 
these  were  paid  positions,  but  that  at  this  time 
a  small  stipend  came  to  Welch  from  the  regis- 
trarship  of  the  Woman's  Hospital,  whidi  pon- 
tion  he  then  held,  and  where  he  made  the  an- 
toi>sies  and  studied  the  specimens,  maii^ 
ovarian  tumors,  removed  at  operations. 

Half  a  dozen  years  had  passed  since  his  re- 
turn from  the  European  studies,  and  Wdch 
had  intrenched  himself  deeply  in  the  medical 
life  of  New  York.  He  was  the  outstandin^c 
pathologist  and  representative  of  the  new 
pathology,  and  there  came  to  him  to  study  or 
to  work,  the  alert  and  ambitious  among  the 
medical  students  and  young  practitioners  of 
the  day.  These  years  had  contained  not  a  little 
that  was  pleasant,  but  much  also  that  was  dis- 
couraging to  one  who  possessed  a  deeper  feel- 
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mg  for  and  a  wider  outlook  on  medical  edu- 
cation. It  is  true  that  improyements  were 
creeping  into  the  medical  curriculum;  the 
annual  sessions  at  this  time  were  indeed  ex- 
tended from  five  to  seven  months  and  more 
emphasis  was  being  placed  on  the  laboratory 
and  less  on  the  purely  didactic  form  of  in- 
struction ;  but  progress  was  painfully  slow  and 
medical  teaching  lagged  sadly  behind  that  of 
continental  schools.  However,  a  turn  in  med- 
ical afiFairs  was  impending  which  was  to  trans- 
form within  a  few  years  the  entire  educational 
structure. 

The  Johns  Hopkins  Hospital  was  approach- 
ing completion  and  the  thoughts  of  President 
Oilman  and  the  boards  of  trustees  of  the  Johns 
Hopkins  University  and  Hospital  were  turn- 
ing toward  the  establishment  of  the  medical 
school  provided  for  in  the  fifplendid  gift  of 
Johns  Hopkins.  A  leader  to  guide  the  new 
enterprise  was  sought,  and  it  is  quite  clear 
from  Salomonsen's  statement  that  President 
Oilman  asked  Cohnheim's  advice,  and  doubt- 
less the  advice  of  others  at  home  and  abroad, 
lyelch  seems  to  have  been  the  unanimous  first 
choice.  Dr.  John  S.  Billings,  so  intimately 
associated  with  the  planning  of  the  hospital, 
visited  Welch  at  Bellevue,  doubtless  in  this 
connection,  and  Welch  was  invited  to  become 
professor  of  pathology  in  the  university  and 
pathologist  to  the  hospital.  The  great  op- 
portunity for  which  he  had  waited  and  labored 
jand  toward  which  his  devest  aspirations 
turned  had  now  come  to  Welch. 

There  was  no  doubt  in  Welch's  mind  that 
the  Baltimore  venture  was  full  of  promise  and 
should  be  embraced.  In  the  meantime,  how- 
ever, his  position  in  New  York  had  become  so 
important,  it  is  not  surprising  that  a  strong 
efiFort  should  be  made  to  retain  him.  At  first 
Welch's  friends  failed  to  see  how  any  one 
could  exchange  the  professional  opportunities 
of  New  York  for  those  of  provincial  Baltimore. 
The  incidents  of  the  transition  from  the  **P. 
and  S."  to  Bellevue  College  were  recalled  in 
this  almost  grotesque  adventure.  But  there 
was  no  doubting  Welch's  seriousness,  and 
hence  steps  were  taken  at  once  to  thwart  his 
plans.    The  fear  of  losing  Welch  was  the  im- 


mediate incentive  which  brought  the  Oamegie 
Laboratory  into  being.  Dr.  Dennis,  an  inti- 
mate friend  and  admirer  of  Welch,  obtained  a 
sum  of  $50,000  from  Mr.  Oamegie  for  the 
erection  of  the  laboratory.  But  there  is  rea- 
son to  believe  that  Dr.  Dennis  had  in  mind, 
besides  the  purpose  of  anchoring  Welch  to 
New  York,  the  setting  up  of  the  laboratory  as 
an  integral  part  of  the  medical  educational 
system  of  the  United  States. 

But  the  Carnegie  Laboratory  was,  after  all, 
a  building  only,  with  such  simple  and  neces- 
sary equipment  as  was  demanded  by  the  work 
of  the  period  in  pathological  anatomy  and  in 
bacteriology,  just  at  its  beginnings  in  the 
United  States.  There  was  no  provision  made 
for  a  paid  staff,  and  there  were  no  funds  for 
daily  running  expenses.  Just  what  might  have 
happened  had  these  essentials  been  provided,, 
it  is  impossible  to  say,  for  undoubtedly  with 
the  erection  of  the  Oamegie  Laboratory  the 
outlook  for  pathology  in  New  York  had  sud- 
denly brightened.  But  the  vista  opened  before 
Welch's  eyes  at  Baltimore  was  extremely  fasci- 
nating, and  strong  as  now  may  have  been  the 
motive  to  remain  in  New  York,  the  unprece- 
dented position  which  the  Johns  Hopkins 
University,  at  the  zenith  of  its  great  reputa- 
tion, had  attained  in  fostering  science^  was  a 
lure  not  to  be  resisted.  Everything  about  the 
opportunity  at  Baltimore  attracted  Welch,  who 
wished  above  all  to  be  free  to  develop  pathol- 
ogy in  a  manner  approaching  that  which  he 
had  come  to  know  in  Oermany;  and  fortu- 
nately for  the  history  of  medical  progress  in 
the  United  States,  he  yielded  to  manifest 
destiny,  although  in  doing  so  he  was  breaking 
with  old  and  devoted  friendships  and  turning 
his  back  on  a  position  in  New  York  never  yet 
attained  by  a  devotee  of  a  laboratory  branch 
of  medical  science. 

In  the  six  years  which  had  elapsed  since 
Welch  had  returned  from  his  first  period  of 
foreign  study,  the  center  of  interest  had  be- 
gun to  shift  from  the  purely  cellular  pathology 
of  Virchow  to  that  of  the  microbiology  of 
Pasteur  and  Koch,  in  which  the  bacteria  ap- 
pear as  the  direct  incitants  of  disease.  Here 
at  last,  it  seemed,  were  to  be  discovered  the 
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agencies  whose  actions  are  the  immediate 
excitants  of  those  organic  and  cellular  changes 
or  lesions  constituting  the  visible  reactions  of 
the  tissues  to  the  injurious  influences  taking 
place  in  the  course  of  the  phenomenal  process 
desigrnated  disease.  This  new  direction  of  de- 
velopment was  highly  sympathetic  to  Welch 
who  had  been  a  spectator  at  Breslau^  at  the 
^prologue  to  this  swiftly  nioving  drama,  when 
Koch  visited  Cohn  and  Cohnheim  in  order  to 
exhibit  his  anthrax  cultures.  Welch  desired 
first-hand  knowledge  of  and  experience  in  this 
new  field,  &n<i  ^  the  Johns  Hopkins  Hospital 
was  still  in  process  of  construction,  we  find 
^m  setting  out  again,  in  the  summer  of  1884, 
for  Germany. 

I  The  new  goal  was  Koch  in  Berlin.  But  an 
interview  with  him  at  the  Reichsgesundheit' 
fiamt  led  Welch  on  Koch's  advice  to  go  to 
Munich  for  the  autumn  to  study  under  Fro- 
benius  in  Bollinger's  laboratory,  preparatory 
to  work  under  the  master  at  a  later  date.  It 
appears  that  Koch  was  soon  to  leave  the 
OesundheiUami  to  be  established  in  the  Hy- 
gienic Institute  under  university  auspices, 
near  the  Alexanderplatz.  Frobenius  proved  a 
plavish  teacher  of  Koch's  technique,  which  he 
communicated  to  his  pupils  along  with  such 
csomments  as  he  had  gleaned  from  conversa- 
tions with  KodL  StiU,  it  was  a  beginning  in 
the  new  field  and  the  relatively  imfavorable 
conditions  led  again,  as  once  before  at  Leip- 
zig, to  connections  of  great  future  importance. 
Here  Welch  made  the  acquaintance  of  Hans 
JBuchner  and  also  of  Escherich,  Lehmann,  Neu- 
mann, Celli  and  others  who  had  come  to  fol- 
low the  first  course  in  bacteriology  given  in  a 
university.  Especially  with  Celli,  who  had 
already  begun  his  studies  of  the  malarial  para- 
site, he  formed  an  intimate  and  enduring 
friendship.  Welch  followed  at  this  time  Kitf  s 
demonstrations  in  animal  pathology  in  the 
veterinary  school  and  woiied  in  von  Petten- 
kofer's  institute  of  hygiene  with  the  master 
^mself  and  his  assistant,  Kenk.  All  was  grist 
that  came  to  Welch's  mill  for  in  after  years 
the  former  experience  was  to  bear  fruit  in  his 
important  studies  on  the  swine  diseases  and 
the  close  interest  in  Theobald  Smith's  work, 


^nd  the  latter  to  contribute  to  that  compre- 
hensive grasp  of  the  subject  of  hygiene  now 
))eing  embodied  in  the  new  school  of  public 
health  at  Baltimore^  his  latest  and  highly  re- 
markable creation. 

Welch  did  not  go  at  once  from  Munich  to 
Berlin  but  acting  still  under  Koch's  direction 
went  in  January  to  Oottingen  to  work  under 
Fliigge,  who  was  professor  of  hygiene  and 
puch  closer  to  Koch  and  being  advised  by 
him.  This  period  was  in  every  way  advan- 
tageous, as  Fliigge  was  a  far  more  inspiring 
find  systematic  teacher  than  Frobenius,  and 
^s  influence  proved  lasting  and  valuable. 
Here  again  he  became  acquainted  with  fellow 
0tudents  gathered  in  Gottingen  for  the  same 
purpose,  who  afterwards  became  distinguished 
bacteriologists,  such  as  MacFadyen,  Nicolaier 
find  Wyssokowitch. 

The  final  touch  in  Welch's  preparation  in 
the  new  bacteriology  was  administered  by 
Koch — a  vivid  teacher — ^who  himself  con- 
ducted the  courses,  which  he  had  previously 
organized  for  military  doctors  which  had  such 
far-reaching  consequences.  Fortune  again 
threw  Welch  and  Prudden  together,  for  the 
latter  who  had  taken  over  the  laboratory  at 
the  College  of  Physicians  and  Surgeons  estab- 
Jiished  by  the  Alumni  Association,  was  now  in 
Berlin  also  sedcing  training  in  the  new  science 
of  bacteriology.  The  course,  which  was  of  a 
few  weeks'  duration,  consisted  essentially  in 
the  practise  of  isolating  bacterial  species  by 
means  of  Koch's  solid  culture  technique  or  by 
passage  of  them  through  the  animal  body,  in 
order  to  effect  separation  of  virulent  from  other 
varieties,  and  in  the  consideration  of  form, 
staining  reactions  and  physiological  and  path- 
ogenic propensitiea  The  climax  of  the  course 
was  the  study  of  the  bacillus  inducing  Asiatic 
cholera.  At  this  period  not  a  little  apprehen- 
sion existed  that  Europe  might  again  be  vis- 
ited by  that  scourge.  The  disease  had  raged 
in  India  and  Egypt  and  the  year  before  had 
gained  a  foothold  in  Europe  in  certain  Medi- 
terranean ports — ^hence  the  desirability  of 
mobilizing  a  small  army  of  trained  bacteriol- 
ogists to  combat  that  plague  should  it  threaten 
in   earnest     Koch  himself  was   deeply  im- 
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pressed  with  the  danger;  indeed  so  appalling 
did  he  consider  the  calamity  of  an  epidemic 
outbreak  of  cholera  in  Europe  that  he  did  not 
trust  himself  to  bring  with  him  to  Berlin  cul- 
tures of  the  bacillus  isolated  in  India  or 
Egypt,  but  preferred  to  destroy  them  lest  by 
inadvertence  they  should  gain  access  to  food 
or  water.  Now,  however,  that  cholera  actually 
existed  on  European  soil  and  danger  of  its 
spread  was  imminent,  the  circumstances  not 
only  justified  but  compelled  instruction  in  its 
bacteriological  detection,  and  for  this  pur- 
pose he  went  to  Toulon  to  secure  anew  fresh 
cultures. 

But  Koch  admonished  his  pupils  not  to 
carry  away  from  the  laboratory  living  cul- 
tures of  cholera  bacillus.  This  piece  of 
sound  advice,  following  the  end  of  the  coxirse 
at  a  Kneipe  held  in  honor  of  the  Oeheimrath 
led  to  an  amusing  incident  The  next  morn- 
ing Welch  and  Prudden  met  accidentally  at 
an  early  hour  on  one  of  the  bridges  spanning 
the  Spree,  each,  as  it  seems,  seeking  secrecy. 
It  developed  that  each  had  gone  to  an  apothe- 
cary's shop  and  purchased  concentrated  sul- 
phuric acid  (or  was  it  a  saturated  solution  of 
corrosive  sublimate?),  which  th^  had  poured 
over  the  surface  of  tube  cultures  of  the 
cholera  bacillus  originally  intended  to  take 
with  them  to  America  and  that  they  now 
proceeded  to  drop  into  the  Spree.  Th^y  ex- 
I)ected,  of  course,  to  see  the  tubes  sink  im- 
mediately out  of  sight,  instead  of  which  they 
had  the  momentary  disquieting  experience  of 
observing  them  bobbing  up  and  down  as  they 
slowly  floated  down  stream.  The  guilty  pair 
hurried  away,  just,  it  is  said,  as  a  laige 
Schutzmann  appeared  on  the  scene. 
•  An  impression  of  Koch  and  the  influence 
of  his  instruction  at  the  time  is  given  by 
Prudden : 

Thus  the  eourse  in  the  study  of  bacteria,  of  one 
month's  duration,  in  Koch's  laboratory  was 
brought  to  an  end,  and  the  writer  can  not  refrain 
from  remarking  that  the  calm,  judicial  mind  of 
Dr.  Koch — ^the  master  worker  in  his  field — his 
marvelous  skill  and  patience  as  an  experimenter, 
his  wide  range  of  knowledge  and  his  modest,  un- 
4M8aming  presentation  of  his  views  are  all  calcu- 


lated to  inspire  confidence  in  the  results  of  his  own 
work,  to  stimulate  his  students  to  personal  exertion 
in  this  field,  and  to  lend  certain^  to  the  already 
widespread  hope  that  ere  long  through  the  re- 
sources of  science  we  shall  be  able  to  cope  snecess- 
fully  with  those  most  terrible  and  fatal  enemies 
of  the  human  race— the  acute  inf  eetious  diseases.* 

Welch  arrived  in  Baltimore  in  September, 
1885,  and  there  found  Councilman  at  work 
in  pathology.  He  immediately  joined  Welch 
and  together  they  set  up  a  laboratory  in 
a  couple  of  rooms  on  the  top  floor  of  the 
biological  laboratory,  offered  them  by  Newell 
Martin.  The  two-storied  building  at  the  hos- 
pital, designed  as  a  deadhouse,  was  hurriedly 
completed  and  converted  into  a  pathological 
laboratory.  This  arrangement  was  intended 
merely  as  a  stop-gap  in  the  emergency  and 
until  the  buildings  for  the  medical  school, 
then  expected  soon  to  be  organized  and  con- 
structed, could  be  provided.  As  it  happened, 
the  consununation  of  the  medical  school  proj- 
ect was  long  delayed  and  the  small  quarters  in- 
tended merely  for  a  deadhouse  and  its  essen- 
tial adjuncts,  became  the  permanent  home  of 
the  pathological  department,  as  well  as  indeed 
the  actual  physical  foundation  on  which  were 
later  erected  two  additional  stories  to  house 
temporarily  the  departments  of  anatomy  and 
pharmacology  of  the  medical  schooL  When 
in  a  few  years  those  two  departments  secured 
elsewhere  other  and  more  adequate  quarters, 
the  pathological  department  spread  through 
all  the  vacated  space,  which,  in  view  of  its 
expanding  activities,  was  sorely  needed. 

The  history  of  the  pathological  department 
of  the  Johns  Hopkins  University  and  Hos- 
pital, that  was  to  play  so  profound  a  part  in 
the  educational  progress  of  the  United  States, 
dates  from  1886,  at  which  time  Welch  began 
to  exert  the  influence  which  peculiarly  distin- 
guishes his  career  from  that  of  his  prede- 
cessors in  this  coimtry  and  dsewhere. 
Hitherto  there  had  been  abroad  departments 
or  institutes  of  pathology  by  which  was 
usually  meant  pathological  anatomy  and  his* 

8  Prudden,  T.  M.,  <m  Koch's  method  of  studying 
bacteria.  Beport  to  the  Connecticut  State  Board  of 
Health  for  1885,  pages  225-226. 
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tology,  and  sometimee  ezperimeutal  pathology 
or  bacteriology.  Welch's  receptive  and  con- 
structive mind  responded  powerfully  to  the 
training  he  received  in  these  several  branches 
of  science,  so  that  he  became  master  not  of 
one  branch  only,  but  of  all.  Thus  it  came 
a;bout  that  in  setting  up  the  pathological  de- 
partment in  Baltimore  he  inevitably,  and 
doubtless  unconsciously,  employed  all  these 
resources  of  knowledge  and  progress,  and  in 
so  doing  inaugurated  a  new  era.  Hereafter 
pathology,  at  least  in  the  United  States,  could 
hope  to  develop  synmietrically,  utilizing  for 
its  advancement  the  materials  and  methods 
not  of  one  branch  of  the  science  merely  but 
of  all  branches,  main  and  collateral,  which 
being  directed  toward  it  might  suffice  to 
render  a  pathological  phenomenon  more  com- 
prehensible or  afford  the  solution  of  a  problem 
in  medicine  otherwise  elusive. 

The  purpose  when  Welch  was  called  to 
Baltimore  was  to  proceed  immediately  with 
the  selection  not  only  of  the  staff  for  the 
Johns  Hopkins  Hospital  but  of  the  faculty 
of  the  medical  school  as  well.  Unforeseen 
economic  conditions  postponed  the  realization 
of  the  latter  design;  but  as  the  hospital's  re- 
sources had  not  been  reduced  by  the  unhappy 
accident  which  crippled  the  finances  of  the 
university,  a  clinical  faculty  was  brought  to- 
gether. Welch's  part  in  the  choosing  in  1888 
and  1889  of  Drs.  Osier,  Halsted  and  Kelly  was 
conspicuous  and  decisive,  just  as  later  with 
the  opening  of  the  medical  school  in  1893  it 
was  his  acquaintance  with  Uieir  work  and  his 
unerring  judgment  of  them  as  men  which 
added  to  the  distinguished  trio  Drs.  Mall, 
Howell  and  Abel  in  the  completion  of  the 
first  major  faculty  of  -the  Johns  Hopkins 
Medical  School.  But  Welch  did  not  await 
the  opening  of  the  hospital  or  the  consum- 
mation of  the  plan  for  a  medical  school  to 
start  active  teaching  and  to  get  under  way 
problems  of  research.  Work  was  begun  in 
an  informal  manner  with  medical  graduates 
and  advanced  students  in  biology,  and  the 
quality  of  the  material  and  the  effects  of 
Welch's  influence  can  be  gathered  from  the 
list  of  names  of  the  first  group  to  assemble 


under  him.  In  it  were  Councilman,  Mall, 
Nuttall,  Abbott  and  Bolton.  Before  long  this 
informal  plan  was  superseded  by  systematic 
courses  in  pathology,  including  pathological 
histology  and  bacteriology,  and  university 
lectures.  These  were  not  permitted,  however, 
to  degenerate  merely  into  short,  superficial 
series  of  demonstrations,  lectures  and  exer- 
cises; but  they  always  carried  with  them  the 
freshness  of  the  unexpected  from  the  wide 
variety  of  activities  going  on  in  the  labora- 
tory and  also  the  incentive  to  individual 
endeavor  when  any  new  point  arose  exciting 
to  some  one's  curiosity. 

With  the  founding  of  the  medical  school 
along  the  lines  now  familiar  but  none  the 
less  at  that  time  novel  to  the  point  of  revolu- 
tion, the  break  with  the  past  was  complete 
and  the  aspiration  which  for  so  long  kept 
Welch  a  student  and  a  teacher  was  to  be 
realized,  and  in  full  measure.  Henceforth 
medical  education  in  the  United  States  was 
to  be  on  a  basis  equalling  at  least  the  best 
continental  model.  The  faculty  of  the  med- 
ical school  was  to  lose  its  local  and  provincial 
character  and  to  be  representative  of  the  most 
potent  forces  in  the  country,  while  the  yoimg 
men  and  women  seeking  to  enter  medicine 
were  to  possess  a  foundation  training  in  phys- 
ical, chemical  and  biological  science  and  to 
be  equipped  so  as  to  follow  in  the  original 
tongues  the  greater  scientific  medical  litera- 
tures of  the  French  and  the  Qermans.  This 
was  revolution  indeed;  but  like  all  of  Welch's 
reforming  acts  it  was  a  program  of  construc- 
tion not  of  destruction.  Welch's  career  stands 
forth  supreme  as  a  force  for  advancement, 
whether  in  research,  education,  hospital  or- 
ganization or  public  health;  but  one  searches 
in  vain  his  writings  or  the  records  of  his  pub- 
lic utterances  for  evidence  of  vehemence  or 
denunciation.  His  was  too  understanding  and 
sympathetic  a  spirit  to  judge  men  and  things 
harshly  for  faults  and  shortcomings,  the 
origins  of  which  were  sunk  deeply  into  a  past 
whose  circumstances  were  so  unlike  those  of 
the  present  He  made  use  rather  of  the 
gentler  art  of  persuasion  by  exposition  and 
example,  leavening  now  here  and  now  there, 
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until  the  cumulative  power  of  the  intellectual 
and  social  ferment  induced  became  80  great  as 
to  be  irresistible,  and  the  whole  mass  was 
moved  forward. 

From  the  outset  Welch  was  the  central 
jSgure  and  guiding  genius  of  the  medical 
group.  The  pathological  laboratory  became 
an  active  center  of  research  and  teaching. 
Welch's  life  quickly  became  filled  to  overflow- 
ing. He  conducted  investigations  of  his  own, 
lamiched  others  on  productive  themes,  and 
saw  to  it  that  the  invaluable  pathological 
specimens  from  the  surgeons  and  gynecolo- 
gists were  made  use  of  to  advance  knowledge 
and  train  a  generation  of  special  pathologists 
in  those  important  fields.  He  lectured  on 
special  and  general  subjects  in  pathology  and 
bacteriology  in  a  manner  so  learned  and 
fascinating  as  to  produce  impressions  not  only 
immediately  stimulating  to  his  auditors  in 
high  degree  but  of  enduring  permanence. 
The  suggeetiveness  of  these  lectures  led  fre- 
quently to  new  undertakings  in  research. 
Moreover,  the  autopsies  he  performed,  his 
demonstrations  of  gross  pathological  speci- 
mens and  his  teachings  at  the  microscope 
stand  out  as  unsurpassable  models.  He 
entered  also  into  the  medical  activities  of 
Baltimore  and  of  the  state  of  Maryland,  and 
became  a  great  influence  for  betterment  in 
private  and  public  medicina  He  was,  of 
course,  the  first  dean  of  the  medical  school 
and  guided  the  policy  of  the  new  institution 
into  the  productive  channels  that  have  so 
eminently  distinguished  it.  His  many  talents 
were  therefore  called  into  constant  play,  and 
heavily  overtaxed  as  they  must  often  have 
been  there  was  never  indication  of  exhaustion. 
When  occasion  arose  he  was  always  ready, 
eager  and  able  for  a  new  advance,  as  witness 
his  leading  part  in  the  recent  development  of 
the  full-time  system,  so-called,  in  the  clinical 
branches  of  medical  teaching,  in  establishing 
a  model  school  of  public  health  and  hygiene, 
and  in  serving  on  scientific  and  philanthropic 
boards  possessing  great  wealth,  for  promoting 
scientific  discovery  and  for  carrying  the 
benefits  of  medical  knowledge  to  the  furthest 
parts  of  the  world. 


The  achievements  of  Welch  as  an  investi- 
gator, teacher  and  reformer  in  medicine  are 
so  many  and  varied  that  it  is  not  possible  to 
do  justice  to  them  in  detail  in  a  mere  sketch. 
This  is  particularly  true  of  that  part  of  his 
career  covered  by  the  Baltimore  and  Johns 
Hopkins  period.  These  three  noble  volumes 
of  his  collected  papers  and  addresses  are  the 
best  expression  of  his  many-sided  activities. 
And  yet  precious  as  they  are,  they  afford  no 
real  insight  into  Welch's  almost  flawless  per- 
sonality, the  depth  of  his  friendship  and 
wealth  of  his  kindness,  his  facility  of  intense 
application  and  devotion  to  the  work  in  hand 
whether  in  laboratory  or  in  public  interest, 
his  commanding  influence  and  guiding  spirit 
over  the  work  of  his  associates  and  many 
pupils,  the  stimulating  wholesomeness  of  his 
public  activities,  and  his  rarely  imselfish  and 
tolerant  nature  which  led  him  to  shower  his 
great  gifts  prodigally  and  far  and  wide.  The 
recipient  of  almost  every  honor  in  the  gift 
of  his  colleagues,  he  fortunately,  in  time,  saw 
the  return  of  his  labors,  increased  many-fold, 
enriching  science  through  progress  made  in 
education,  in  deeds  performed  and  discoveries 
by  the  men  and  institutions  over  whose 
destinies  he  had  presided.  And  lastly  these 
volumes  fail  to  show  us  still  another  side  of 
Welch's  accomplishments  as  remarkable  al- 
most as  those  of  the  science  we  so  love  to  laud 
in  him.  I  refer  to  his  culture  outside  the 
realm  of  medicine  in  the  field  of  literature^  in 
which  he  possesses  an  almost  unerring  taste 
for  the  best  in  poetry  and  prose,  and  in  the 
domain  of  the  fine  arts.  His  mind  is  indeed 
stored  with  the  beautiful  creations  of  other 
men's  minds  from  ancient  times  to  our  own 
day.  It  is  to  all  these  remarkable  qualities^ 
innate  and  acqmred,  united  in  one  man,  that 
we  owe  that  thrice  rare  personality  William 
Henry  Welch,  master  in  medicine  and  beloved 
of  men.  Simon  Flsxner 


THE    STRUCTURES    OF   THE    HYDRO- 
GEN  MOLECULE   AND  THE 
HYDROGEN  ION 

In  a  letter  to  Sciencb  published  June  18  I 
described  a  model  for  the  heliimi  atom  which 
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is  in  better  accord  with  the  chemical  rela- 
tionships of  helium  than  is  the  model  pro- 
posed by  Bohr.  It  leads  to  a  value  36.69 
volts  for  the  ionizing  potential  in  agreement 
with  experimental  determinations  while  Bohr's 
theory  gives  too  high  a  value.  In  the  model 
which  I  proposed  the  two  electrons  move  in 
separate  orbits  in  a  plane  containing  the 
nucleus.  The  electrons  are  always  sym- 
metrically located  with  respect  to  a  second 
plane  which  passes  through  the  nucleus  and 
is  perpendicular  to  the  plane  of  the  orbits. 
Each  electron  thus  oscillates  back  and  forth 
along  an   approximately   semi-circular   path. 

We  may  conceive  of  the  hydrogen  molecule 
as  having  a  similar  structure  except  that 
there  are  two  nuclei.  The  electrons  may 
thus  move  in  separate  orbits  in  a  plane  which 
is  perpendicular  to  and  bisects  the  line  con- 
necting the  nuclei.  The  positions  of  the 
electrons  at  any  time  are  symmetrical  with 
respect  to  another  plane  which  passes  through 
both  nuclei.  Starting  from  two  points  on 
opposite  sides  of  the  center  of  the  molecule, 
we  may  imagine  the  electrons  to  revolve 
about  the  center  in  opposite  directions.  After 
something  less  than  a  quarter  revolution  the 
electrons  come  so  close  to  one  another  that 
the  repulsive  forces  between  them  bring  them 
both  to  rest.  These  forces  then  cause  them 
to  return  back  along  the  same  paths  to  the 
starting  points.  They  then  continue  their 
motion  and  complete  another  quarter  of  a 
<5ycle  before  they  again  come  to  rest  Each 
electron  thus  oscillates  along  a  nearly  semi- 
circular line. 

On  the  basis  of  the  classical  mechanics,  by 
a  series  of  approximations,  it  is  possible  to 
calculate  the  size  and  shape  of  the  orbits  and 
the  relative  velocities  of  the  electrons  at  any 
point  in  their  paths  in  terms  of  the  distance 
between  the  nuclei.  If  we  let  a  be  the  dis- 
tance from  the  center  of  the  molecule  to  the 
mid-point  of  the  nearly  semicurcular  orbit  of 
the  electron,  then  the  distance  between  the 
nuclei  is  0.619  X  a  and  the  radius  vector  of 
the  electron  at  the  ends  of  the  orbit  (where 
the  electron  comes  to  rest)  is  1.162  X  <*•  The 
angle  through  which  the  electrons  move  is 


71^  26'  each  side  of  the  mid-point  as  measured 
from  the  center  of  the  molecula  The  angu- 
lar velocil^  of  the  electrons  at  the  mid-points 
of  their  i>aths  is  such  that  if  th^  continued 
to  move  with  this  velocity  they  would  travd 
through  106**  00'  during  the  time  that  they 
actually  take  to  move  to  the  end  of  the  orbits 
(t.  e.,  through  71**  26').  The  total  energy 
(W)  of  the  molecule  (kinetic  plus  potential) 

is  found  to  be  1.604  ^^3  where  If «  is  the 

a 
corresponding  energy  for  the  hydrogen  atom 
according  to   Bohr's   theory   and   a^   is   the 
radius  of  the  electron  orbit  in  the  hydrogen 
atom  (0.680X10^  cm.). 

It  should  be  possible  by  means  of  the 
quantum  theory  to  determine  a,  and  fix  the 
absolute  dimensions  of  this  model.  "But,  so 
far  as  I  know,  the  quantum  theory  has  not 
yet  been  formulated  in  such  a  way  that  it 
can  be  applied  with  certainty  to  the  type  of 
motion  that  we  are  here  considering.  The 
quantirai  condition  fpdq=^nh  is  only  valid 
when  the  co-ordinates  are  chosen  in  a  partic- 
ular manner,  and  for  a  case  like  the  one  in 
hand  I  have  not  been  able  to  find  any  general 
method  for  determining  what  system  of  co- 
ordinates should  be  used.  It  may  be,  how- 
ever, that  others  having  greater  familiarity 
with  the  recent  mathematical  developmoit  of 
the  quantimi  theory  will  be  able  to  determine 
the  value  of  a  for  the  model  under  consid^- 
ation. 

I  have  therefore  proceeded  to  calculate  the 
value  of  a  from  the  known  heat  of  dissociation 
of  molecular  hydrogen  into  atoms,  and  then 
to  test  this  result  by  calculating  other  proper- 
ties of  hydrogen.     Taking  q  the  heat  of  dis- 
sociation   (at    constant   volume),    as    84,000 
calories    per    gram    molecule    we    find    that 
W/W  =  2.270,     Since    q    is    proportional   to 
W  —  2Wq  it  takes  a  relatively  large  change  in 
q  to  have  much  effect  on  the  value  of  W. 
Thus  an  error  of  eight  per  cent   in  deter- 
mining  the   heat   of   dissociation    (which    is 
greater  than  the  probable  error),  would  cause 
only  a  one  per  cent,  error  in  W  and  in   a. 
From  the  relation  previously  given,  we  tiros 
find  a  =  0.707ao  =  0.875  X  10^  cm.    When  the 
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electrons  are  at  the  ends  of  their  orbits  their 
distance  from  the  center  is  0.482  X  1(H  cm. 
In  Bohr's  model  for  the  hydrogen  molecule 
the  radius  of  the  orbit  of  the  elctrons  is  0.963 
a^  or  0.506  X  10-«  cm.  In  the  new  model  the 
distance  of  the  nuclei  from  the  center  is 
0.232  X10-«  cm.  while  in  Bohr's  model  this 
distance  is  0.292  X  10-«  cm.  The  moment  of 
inertia  of  the  molecule  about  its  center  is 
thus  1.78  X  10-*^  g.  cm.«  for  the  new  model 
while  Bohr's  model  gives  2.81  X"**  8-  cm.* 
From  the  theory  of  band  spectra  which  has 
recently  been  developed  by  Lenz,  Heurlinger 
and  other^  it  is  possible  to  calculate  the 
moment  of  inertia  of  the  hydrogen  moleciile 
from  certain  relationships  between  lines  of  the 
secondary  spectrum  of  hydrogen  which  were 
found  by  Fulcher  and  Croze.  Thus  Sommer- 
feld^  calculates  that  the  moment  of  inertia 
of  the  hydrogen  molecule  is  1.86  X 10"**. 
This  value  agrees  within  foui^  per  cent, 
with  that  calculated  from  the  new  model 
(1.78X10-*!)  while  Bohr's  model  gives  a 
value  52  per  cent,  too  high. 

It  is  of  interest  to  enquire  if  there  are  not 
other  simple  models  for  the  hydrogen  molecule 
which  are  consistent  with  the  known  chemical 
facts  regarding  the  remarkable  stability  of  a 
pair  of  electrons  in  molecules.  Sommerfeld 
has  modified  Bohr's  original  theory  of  atomic 
structure  by  considering  elliptical  as  well  as 
circular  orbits.  A  two-quantum  orbit  of  an 
electron  in  an  atom  may  have  both  quanta  in 
the  form  of  angular  momentum  (circular 
orbit),  or  there  may  be  one  quantimi  of 
angrular.and  one  of  radical  momentum  (ellip- 
tical orbit).  Both  quanta  can  not  be  in 
the  form  of  radial  momentum,  for  the  el- 
lipse would  then  degenerate  into  a  straight 
line  which  would  pass  through  the  nucleus 
and  this  would  lead  to  infinite  velocities  for 
the  electron.  This  reason  for  the  exclusion 
of  orbits  having  only  radial  quanta  fails  for 
the  case  of  a  molecule  in  which  there  is  no 
nucleus  at  the  center.  We  should  therefore 
consider  models  for  the  hydrogen  molecule  in 

i  "Atomban  und  SpectraUlnien/ '  p.  561,  2d  edi- 
tion, eoon  to  be  pabUshed. 


which  the  two  electrons  oscillate  in  and  out 
along  a  straight  line  passing  through  the 
center  of  the  molecule,  and  perpendicular  to 
the  line  joining  the  two  nuclei.  The  re- 
pulsion of  the  electrons  for  each  other  woul4 
prevent  them  from  reaching  the  center.  We 
assume  of  course  that  the  two  electrons  are 
coupled  together  by  some  quantum  relation- 
ship, in  such  a  way  that  th^  are  always  at 
equal  distances  from  the  center.  If  the  elec- 
trons are  at  their  greatest  distance  from  the 
center  they  are  more  strongly  attracted  by 
the  two  nuclei  than  they  are  repelled  from 
each  other  and  they  therefore  fall  in  towards 
the  center.  When  they  get  close  to  the  center 
the  repulsion  increases  rapidly  and  finally 
causes  the  dectrons  to  rebound  to  their 
original  positions.  When  the  electrons  are 
far  ax>art  there  is  a  net  repulsive  force  be- 
tween the  nuclei,  but  when  the  electrons  are 
close  .together  the  attractive  force  on  the 
nuclei  predominates.  The  length  of  the  path 
traveled  by  the  electrons  must  be  so  related 
to  the  distance  between  the  nuclei  that  the 
time  averages  of  the  repulsive  and  attractive 
forces  acting  on  the  nuclei  must  be  equal. 

By  a  series  of  approximations,  based  wholly 
on  the  classical  mechanics,  the  following 
results  have  been  calculated.  If  we  take  &. 
the  distance  between  the  center  of  the  mole- 
cule and  the  nuclei  as  unity,  the  maximum 
distance  reached  by  the  electrons  (from  the 
center)  is  8.710,  while  the  minimum  distance 
within  which  they  approach  the  center  is 
0.1644.  The  electrons  attain  their  greatest 
velocity  when  they  are  at  a  distance  of  0.6773 
from  the  center,  and  if  they  continued  to 
move  with  this  velocity  they  would  travel  a 
distance  8.989  in  the  time  that  it  actually 
takes  to  move  from  the  position  of  nearest 
approach  to  the  point  in  the  orbit  furthest 
from  the  center.  The  total  energy  W  of  the 
molecule  according  to  this  model  is  0.8124 
W^a^  where  W^  and  a^  have  the  same  mean- 
ings as  before. 

In  the  absence  of  definite  knowledge  as  to 
how  to  apply  the  quantum  theory  to  this 
model  we  may  calculate  the  absolute  dimen- 
sions from  the  heat  of  dissociation.    Taking 
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as  before  W  =  2.270  W^  we  find  for  h,  the 
distance  from  the  nuclei  to  the  center  of  the 
molecule,  the  value  0.190  X10-«  cm.  The 
moment  of  inertia  is  thus  1.20  X  10"*^  g.  cm.* 
Since  this  value  does  not  agree  at  all  well 
with  the  value  1.86  X 10"*^  calculated  from 
the  spectrum  it  is  improbable  that  this  model 
corresponds  to  the  true  structure  of  the 
hydrogen  molecule  in  its  normal  state.  It 
may  be  however  that  such  a  model  with  a  dif- 
ferent value  for  h  may  apply  to  a  disturbed 
state  of  the  molecule. 

According  to  Bohr's  theory  in  which  the 
paths  of  electrons  are  circular,  a  hydrog^i  ion 
consisting  of  two  hydrogen  nuclei  with  one 
electron,  should  not  be  capable  of  existing,  for 
the  value  of  W  for  such  a  structure  (0.88  Wq) 
is  lees  than  that  for  the  hydrogen  atom  and 
the  ion  should  therefore  break  up  into  an 
electron  and  a  hydrogen  atom.  There  seems 
to  be  considerable  experimental  evidence'  that 
the  positive  H^  ion  is  stable  and  is  formed 
from  ordinary  molecular  hydrogen  when  an 
ionizing  voltage  of  about  11  volts  is  applied. 

Since  the  n,"*  ion  has  two  nuclei  there  is  no 
obvious  necessity  for  assuming  a  circular 
I)ath  for  the  electron.  I  have  therefore  con- 
sidered a  model  in  which  the  electron  oscil- 
lates along  a  rectilinear  path  passing  through 
the  center  of  the  ion  and  perpendicular  to  the 
line  joining  the  nuclei.  By  the  methods  of 
the  classical  mechanics  it  can  be  shown  that 
if  we  take  h,  the  distance  between  the  center 
of  the  ion  and  the  nuclei,  as  unity,  then  the 
maximum  displacement  of  the  electron  from 
the  center  (t.  e.,  at  the  end  of  its  path)  is 
2.214.  The  velocity  of  the  electron  when  it 
passes  the  center  of  the  ion  is  such  that  if  it 
should  continue  to  move  with  this  velocity  it 
would  travel  a  distance  5.148  during  the  time 
that  it  actually  takes  to  move  from  the  center 
to  the  point  furthest  from  the  center.  The 
total  energy  W  of  the  ion  is  0.6468  W^a^. 
As  soon  as  &  is  known  the  ionizing  i>otential 
of  hydrogen  corresponding  to  this  model  can 
be  calculated. 

I  have  tried  to  apply  the  quantum  theory 

3  See  particularly  Franok,  Knipping  and  Krtlger, 
Deut.  Fhys.  Qea.  Verh.,  21,  728  (1919). 


in  two  different  ways,  although  without  cer- 
tainty that  either  way  is  correct  According 
to  the  first  method  I  have  assumed  that  the 
angular  momentum  (or  the  moment  of  mo- 
mentum) of  the  electron  about  each  of  the 
nuclei  is  h/^^  when  the  electron  passes  through 
the  center.  Of  course  the  angular  momentum 
about  one  of  the  nuclei  decreases  as  the  elec- 
tron moves  further  from  the  center  but  this 
is  due  to  the  fact  that  the  momenttmi  is  im- 
parted to  the  other  nucleus.  A  consideration 
of  Land^'s  models  for  the  octet,  as  well  aa 
the  model  which  I  previously  proposed  for  the 
heliimi  atom,  suggests  that  in  struetuies 
having  more  than  one  electron  and  one 
nucleus,  we  are  concerned  not  with  the 
momentum  possessed  by  any  electron,  but 
rather  with  the  momentum  which  is  trans- 
ferred from  one  electron  to  another  or  from 
an  electron  to  a  nucleus.  On  the  basis  of  this 
assumption,  it  can  be  readily  calculated  that 
the  value  of  t,  the  distance  of  the  nuclei  from 
the  center,  is  0.4250  a^  or  0.225  X  10-«  cm. 
The  energy  of  the  ion  is  then  1.622  If  o- 
Since  this  is  larger  than  that  for  the  hydro- 
gen atom,  this  ion  will  be  stable.  The  differ- 
ence between  this  energy  and  liiat  for  the 
hydrogen  molecule  (i  e.,  0.748  W^)  corre- 
sponds to  the  energy  required  for  ionization. 
Expressed  in  volts  this  is  10.16  volts,  which  is 
in  fair  agreement  with  the  experimental 
values  (11  to  11.6  volts). 

In  the  second  method  of  applying  the 
quantum  theory  I  have  used  the  relation 
fpdq  =  h  where  I  have  taken  9  to  be  the  dis- 
tance measured  from  the  center  along  the 
rectilinear  path,  and  p  is  the  momentum  in 
the  direction  of  this  i>ath.  As  far  as  I  know 
there  is  no  good  reason  for  choosing  this 
I>articular  coordinate  oystem  except  that  it 
seems  to  be  the  simplest.  These  assumptions 
lead  to  the  value  5  =  0.6261  ao  =  0.279  X  10^ 
cm.  The  energy  is  then  1.229  W^  which 
again  corresponds  to  a  stable  hydrogen  ion 
but  the  ionizing  potential  is  14.1  volts. 

The  evidence  in  favor  for  these  models  is 
far  from  conclusive  but  in  view  of  the  fact 
that  Bohr's  models  for  the  hydrogen  molecule 
and  ion  can  not  be  correct  it  seems  important 
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to  test  out  the  new  models  in  as  many  ways 
as  possible.  The  mathematical  calculations 
upon  which  these  models  are  based  will  prob- 
ably be  published  in  the  Physical  Review. 

Irving  Langmiur 
Besxaboh  Laboratory, 

GSNSRAL  ElXCTRIO  CO., 
SCHXNECTABY,  N.  Y., 

,  October  13,  1920 


SCIENTIFIC  EVENTS 

THE  AMERICAN   SOCIETY    OP   MECHANICAL 
ENGINEERS 

Edwin  S.  Carman,  manufacturer,  of  Cleve- 
land, Ohio,  has  been  elected  president  of  the 
American  Society  of  Mechanical  Engineers 
in  a  mail  ballot  covering  a  membership  of 
IS/SbO  engineers,  managers  and  technologists 
in  every  industrial  center  of  the  coimtry.  Mr. 
Carman  succeeds  Major  Fred  J.  Miller,  of  this 
city.  He  will  take  office  after  the  society's 
annual  convention,  which  will  be  held  in  New 
York  in  December. 

John  L.  Harrington,  consulting  engineer,  of 
Kansas  City;  Leon  P.  Alford,  editor,  of  New 
York,  and  Robert  B.  Wolf,  president  of  the 
E.  B.  Wolf  Company,  of  New  York,  were 
chosen  vice-presidents  for  two  years  in  suc- 
cession to  John  A.  Stevens,  of  Lowell,  Mass; 
Henry  B.  Sargent,  of  New  Haven,  Conn,  and 
Fred  R.  Low,  of  this  city. 

Three  managers,  each  for  a  term  of  three 
years,  were  elected,  as  follows:  Henry  M. 
Norris,  of  Cincinnati;  Carl  C.  Thomas,  of 
Los  Angeles;  Louis  C.  Nordmeyer,  of  St, 
Louis.  Major  William  H.  Wil^,  publisher, 
of  New  York,  was  re-elected  treasurer.  The 
secretary  will  be  elected  by  the  society's  coun- 
cil in  December.  Calvin  W.  Rice  has  held 
this  office  since  1906. 

Following  a  meeting  of  the  society's  coun- 
cil, composed  of  the  president,  vice-presidents, 
managers,  past  presidents,  treasurer  and  secre- 
tary, representing  engineering  effort  in  many 
sections  of  the  country,  and  with  a  member- 
ship of  twenty-one,  broad  plans  for  promot- 
ing professional  endeavor  and  public  service, 
particularly  as  to  industrial  relations  and  re- 
warding engineering  achievement^   were  an- 


nounced. The  finance  committee  recom- 
mended a  budget  for  the  ensuing  year  of  over 
$600,000. 

The  meetings  and  progress  committee  de- 
tailed plans  for  the  annual  convention  of  the 
society  in  New  York  in  December  and  also 
announced  plans  for  a  congress  of  mechanical 
engineers  to  be  held  in  Chicago  next  spring. 

THE  AMERICAN  ORNITHOLOGISTS'  UNION 

The  thirty-eighth  stated  meeting  of  The 
American  Ornithologists'  Union  will  convene 
in  Washington,  D.  C,  November  d-11. 

Headquarters  will  be  at  The  Harrington, 
11th  and  E  Streets,  N.  W.,  four  blocks  from 
the  U.  S.  National  Museum.  Owing  to  the 
crowded  condition  of  hotels  in  Washington 
members  intending  to  be  present  are  urged  to 
make  reservations  well  in  advance. 

The  public  meetings  will  be  held  in  the  U. 
S.  National  Museum,  from  10  a.m.  until  4.80 
P.M.  each  day. 

The  reading  of  papers  will  form  a  prominent 
feature  of  the  meetings.  All  classes  of  mem- 
bers are  earnestly  requested  to  contribute,  and 
to  notify  the  secretary  before  Noven^r  1,  as 
to  the  titles  of  their  communications  and  the 
length  of  time  required  for  their  presentation, 
so  that  a  program  for  each  day  may  be  pre- 
pared. 

'  In  addition  to  the  usual  social  features  there 
will  be  opportunities  to  visit  various  places  of 
interest,  including  the  National  Zoological 
Park  and  the  Library  of  Congress.  Arrange- 
ments have  been  made  for  a  special  exhibit  in 
the  library,  showing  the  development  of  zoolog- 
ical illustrations  as  applied  to  birds  and  orig- 
inal drawings  and  photographs  of  birds  by 
American  artists  and  photographera 


T.  S. 


1939  BniTMOBE  St.,  N.  W., 
Washington,  D.  C. 


Palmer, 
Secretary 


THE  AMERICAN   SOCIETY   OF  NATURALISTS 

,  The  American  Society  of  Naturalists  will 
hold  its  thirty-eighth  annual  meeting  at  Chi- 
cago, under  the  auspices  of  the  University  of 
Obicago,  beginning  on  Thursday,  December 
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80.  The  program  of  Thursday  morning  will 
be  devoted  to  papers  contributed  by  members 
and  invited  guests;  this  program  may  be  con- 
tinued on  Friday  if  of  sufficient  length.  It  is 
expected  that  problems  of  organic  evolution 
will  be  the  central  theme  of  these  papers.  On 
Thursday  afternoon  will  be  held  a  symposium 
on  "General  physiology."  The  Naturalists^ 
dinner  will  be  given  Thursday  evening,  and  at 
its  close  Dr.  Jacques  Loeb  will  deliver  the 
presidential  address  on  the  subject  "On  os- 
mosis." 

Headquarters  of  the  society  will  be  at  Ifce 
Congress  Hotel,  Michigan  Boulevard  and  Con- 
gress Street,  in  conjunction  with  other  bio- 
logical societies.  Booms  without  bath  for  one 
person  may  be  had  for  ihiee  to  five  dollars; 
rooms  with  bath  for  one  person  range  from 
four  to  nine  dollars,  and  for  two  persons  from 
seven  dollars  up.  Members  desiring  accommo- 
dations at  headquarters  are  urged  to  make 
reservations  early  in  order  that  there  may  be 
no  disappointments. 

A.  Franklin  Shull, 
Beeretary 

Univirsitt  or  Miohioan, 
Ann  Arbob,  Mioh. 

THB   ASSOCIATION    OP   AMERICAN   OBOQ- 
RAPHBRS  AT  THB  CHICAGO  MBBTING 

The  seventeenth  annual  meeting  of  the  As- 
sociation of  American  Geographers  under  the 
direction  of  the  President,  Professor  Herbert 
E.  Gregory,  will  be  held  at  Chicago,  on  Thurs- 
day and  Friday,  December  30  and  31,  and  also 
Saturday,  January  1.  Through  the  courtesy 
of  the  department  of  geography  of  the  Uni- 
versity of  Chicago,  the  meetings  will  be  held 
in  Bosenwald  BCall,  where  facilities  for  use  of 
illustrative  materials  are  provided. 

The  morning  sessions  will  open  at  ten 
o'clock  and  close  at  one  o'clock;  the  afternoon 
sessions  will  run  from  two-thirty  to  five-thirty. 
On  Thursday  evening  at  eight  o'clock  there 
will  be  a  round  table  conference  on  the  policy 
of  the  association  at  the  hotel;  on  Friday 
evening  there  will  be  an  informal  conference 
at  the  hotel  on  cooperation  in  geographic  re- 
search. 


By  vote  of  the  council  there  will  be  a  joint 
meeting  with  the  Ecological  Society  of 
America  on  Friday  morning.  The  speakers 
from  this  Association  will  be  Professors  Henry 
C.  Cowles  and  A.  G.  Buthven;  the  speakers 
from  the  Ecological  Society  will  be  Drs.  D. 
T.  MacDougall  and  V.  C.  Shelford.  The 
President's  address  will  be  given  at  the  open- 
ing of  the  session  on  Friday  afternoon,  and 
will  be  followed  by  three  invited  papers  on 
industrial  geography,  according  to  the  decision 
of  the  council  at  the  spring  meeting. 

The  nominating  committee,  consisting  of  B. 
H.  Whitbeck,  chairman,  R  DeC.  Ward  and 
J.  W.  Goldthwaite,  presents  the  following 
nominations  for  officers  for  1921. 

President — ^Ellen  Churchill  Semple. 
Vice-presidenta—A,  J.  Henry,  Oortis  F.^Marbut 
Secretary — ^Richard  E.  Dodge. 
Treasurer — George  B.  Boorbaeh. 
Councilor — ^Nevin  M.  Fenneman. 

All  interested  in  geography,  or  its  allied 
subjects,  are  cordially  invited  to  attend  the 
meetings  of  the  association. 

BiCHARD  ElWOOD   DoDGE, 

Secretary 
Stores,  Conneotiodt, 
October  20,  1920 

THE    DEPARTMENT    OP    CHEMISTRY    OP    THE 
OHIO  STATE  UNIVERSITY 

The  department  of  chemistry  of  The  Obio 
State  University  held  a  chemical  symposium 
on  Saturday,  October  16,  as  one  of  its  con- 
tributions to  the  celebration  on  the  occasion 
of  the  semi-centennial  of  the  founding  of  the 
university  from  October  13  to  16.  The  fol- 
lowing program  was  presented  by  the  alumni 
of  the  department : 

"A  brief  history  of  the  department  of  ehemis- 
try,"  by  William  McPherson,  head  department  of 
chemistry,  The  Ohio  State  TJnivereity. 

*  *  The  organization  of  a  chemistry  department, » • 
by  Winfred  P.  Coover,  professor  of  chemistry, 
Iowa  State  College. 

"A  chemical  attack  upon  the  unsolved  problem 
of  human  diabetes,"  by  Dr.  Edgar  J.  Witzenuum, 
research  chemist  for  the  Otho  Sprague  Memorial 
Institute,  Bush  Medical  College,  University  ^f 
Chicago. 
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"Problems  in  the  petroleum  indostrj/'  hj  Col- 
onel Oeorge  A.  Borrell  (formerly  head  of  Beeeareh 
Division,  Chemical  Warfare  Service,  TJ.  S.  Army), 
now  president,  The  Gasoline  Becovery  Co.,  New 
York  CSty. 

"The  compositiion  of  automobile  ei^anst  gas  in 
reference  to  the  ventilation  of  vehicular  tnnnelsi" 
by  Major  Amo  C.  Fieldner,  research  chemist.  Bu- 
reau of  Mines,  Pittsburgh,  Pa. 

On  Friday  evening  preceding  the  sym- 
posium, a  banquet  of  one  hundred  and  thirty 
alunmi  and  former  students  of  the  department 
was  held  at  the  Hartman  Hotel  Among  the 
speakers  on  this  ocoasion  were:  Mr.  Frederick 
W.  Sperr,  Jr.,  The  Koppers  Co.;  Dr.  Benja- 
min T.  Brooks,  The  Mathieson  Alkali  Works; 
Mr.  Frank  O.  Clements,  Qeneral  Motors  Re- 
search Corporation;  Professor  Charles  W. 
Foulk,  department  of  chemistry.  The  Ohio 
State  Universily;  Mr.  Cole  CooHdge^  depart- 
ment of  chemistry,  Ohio  State  TJniyersity; 
Mrs.  Carl  Qtiy,  and  Mre.  George  W.  Stratton. 

DEDICATION    OP    THE    EDWARD    ORTON    ME- 
MORIAL LIBRARY 

The  Edward  Orton  Memorial  Library  was 
dedicated  on  Saturday,  October  16,  the  exer- 
cises forming  a  part  of  the  semi-centennial 
celebration  of  the  Ohio  State  University.  Ed- 
ward Orton  was  the  first  president  of  that  in- 
stitution, its  professor  of  geology  until  1899, 
and  state  geologist  of  Ohio  from  1888  until  his 
death  in  1899.  The  library,  named  in  his 
honor,  is  a  gift  of  his  son.  Colonel  Edward 
Orton,  Jr.  It  is  located  in  Orton  Hall  and 
was  opened  for  use  late  in  1917.  The  absence 
of  Colonel  Orton  because  of  his  duties  in  the 
war  department  prevented  a  dedication  at  that 
tima 

Dr.  I.  C.  White,  president  of  the  Geological 
Society  of  America,  spoke  on  the  contribu- 
tions of  Dr.  Orton  to  geology;  Colonel  Orton 
spoke  on  the  Edward  Orton  Memorial  Li- 
brary and  announced  the  presentation  of  a 
set  of  lihe  Alpine  Journal  and  of  $600  and 
stated  that  he  would  give  a  like  amoimt  from 
time  to  time.  A  rec^tion  followed  and  later 
the  guests  were  entertained  at  luncheon. 

The  books  of  this  library  consist  chiefly  of 


the  university  collection,  the  geological  sur- 
vey collection  and  the  Prosser  library.  The 
rooms  are  well  lighted  and  commodious  and  the 
furnishings  and  equipment  are  unsurpassed 
by  those  of  any  similar  library  in  the  country. 


SCIENTIFIC  NOTES  AND  NEWS 

Nobel  prizes  have  been  awarded  to  Dr.  Jules 
Bordet,  professor  of  bacteriology  at  Brussels, 
and  Dr.  August  Krogh,  professor  of  oceanog^ 
raphy  at  Copenhagen. 

Professor  F.  Francis,  professor  of  chemis- 
try in  the  XTniversity  of  Bristol,  has  been 
elected  a  corresponding  member  of  the  Belgian 
Boyal  Academy  of  Medicine. 

Dr.  p.  V.  Wells  is  returning  to  the  Bureau 
of  Standards  after  completing  his  investiga- 
tions on  the  stratification  of  thin  soap  films, 
which  he  has  been  carrying  forward  at  the 
laboratory  of  Professor  Perrin  in  Paris. 

George  C.  Whipple,  (Jordon  McKay  pro- 
fessor of  sanitary  engineering,  has  returned  to 
Cambridge  after  an  absence  of  eight  months, 
during  which  he  has  been  chief  of  the  Division 
of  Sanitation  of  the  League  of  Bed  Cross  So- 
cieties, with  headquarters  at  Geneva,  Switzer^ 
land.  His  term  of  service  ended  on  October 
1,  when  he  became  consulting  sanitary  engi- 
neer. During  the  month  of  May,  Professor 
Whipple  and  others  visited  Roumania  to  make 
an  inspection  of  the  methods  for  combating 
typhus  and  cholera. 

Neil  M.  Judd,  curator  of  American  archeol- 
ogy. United  States  National  Museum,  has  re- 
turned to  Washington  after  having  spent  the 
last  five  months  in  Utah,  Arizona  and  New 
Mexico,  engaged  in  archeological  investiga- 
tions for  the  Bureau  of  American  Ethnology 
and  the  National  Qeograpihical  Society. 

Ernest  M.  Gress,  Ph.D.  (Pittsburgh,  1920), 
has  been  appointed  botanist  in  the  Pennsyl- 
vania Bureau  of  Plant  Industry,  Harrieburg. 
In  connection  with  his  other  duties  Dr.  Gress 
will  undertake  the  upbuilding  of  an  extensive 
herbarium  at  Harrisburg. 

A.  C.  Boyle,  Jr.,  mining  engineer,  and  pro^ 
f essor  at  the  University  of  Wyoming,  has  re- 
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signed  from  the  univereity  to  accept  the  posi- 
tion of  geok>gist  with  the  Union  Pacific  B.  B. 
Co.,  with  headquarters  in  Omaha,  Nebraska. 

F.  W.  LoMMEN,  formerly  research  chemist 
in  the  Sprague  Memorial  Institute,  Chicago, 
is  now  research  chemist  with  the  National  Car- 
bon Company  at  Cleveland. 

The  Proceedings  of  the  Washington  Acad- 
emy of  Sciences  records  resigpiations  from  the 
scientific  service  of  the  government  as  fol- 
lows: Mr.  A.  H.  Taylor,  of  the  photometer 
section  of  the  Bureau  of  Standards,  has  ac- 
cepted a  position  at  the  Nela  Beoearch  Labora- 
tory of  the  General  Electric  Company.  Mr. 
F.  H.  Tucker,  associate  chemist  at  the  Bureau 
of  Standards,  has  taken  up  research  work  at 
the  New  York  laboratories  of  the  Chile  Ex- 
ploration Company.  Mr.  Beeves  W.  Hart  has 
resigned  from  the  Leather  Section  of  the 
Bureau  of  Standards^  to  become  research 
chemist  at  the  Benicia  tannery,  California. 
Mayo  D  Hereey,  chief  of  t4ie  Aeronautic  In- 
strument Section  of  the  Bureau  of  Standards, 
has  taken  the  position  of  associate  professor 
of  properties  of  matter,  in  the  department  of 
physics  of  the  Massachusetts  Institute  of  Tech- 
nology. He  is  succeeded  at  the  bureau  by  Dr. 
F.  L.  Hunt.  Dr.  Harrison  E.  Patten  has  re- 
signed from  the  Bureau  of  Chemistry,  U.  S. 
Department  of  Agriculture,  to  accept  a  posi- 
tion as  dhief  chemist  with  the  Provident 
Chemical  Company  of  St.  Louis,  Missouri. 
Kenneth  P.  Monroe,  of  the  color  laboratory  of 
the  Bureau  of  Chemistry,  has  accepted  a  posi- 
tion at  the  Jackson  Laboratory  of  E.  L  du 
Pont  de  Nemours  and  Company,  Wilmington, 
Dekiware. 

At  the  meeting  of  the  American  Philosoph- 
ical Society  on  November  6  the  program  con- 
sists of  an  illustrated  -paper  by  the  president 
of  the  society,  Professor  William  B.  Scott,  on 
"The  Astrapotheria,  a  remarkafcle  group  of 
prdhistoric  South  American  animals.** 

A  GENERAL  discussion  on  "  The  physics  and 
chemistry  of  colloids,  and  their  bearing  on 
industrial  questions,"  was  arranged  jointly  by 
the  Faraday  Society  and  the  Physical  Society 
of  London,  on  October  26.     The  discussion 


was  presided  over  by  Professor  Sir  W.  H. 
Bragg,  and  was  introduced  by  Professor  Sved- 
berg,  of  the  University  of  Upsala. 

Professor  Leotta,  of  Bome,  Dumas,  of 
Paris,  and  S.  Bossi,  of  Montevideo,  have 
recently  delivered  scientific  lectures  in  Viwma. 

Arthur  Searle,  Phillips  professor  emeritus 
of  astronomy  at  Harvard  University,  died  at 
his  home  in  Cambridge  on  October  23.  Pro- 
fessor Searle,  who  was  bom  in  England  in 
1847  and  graduated  from  Harvard  in  1856, 
became  assistant  in  the  Harvard  College  Ob- 
servatory in  1869,  retiring  from  active  service 
in  1912. 

Professor  Yves  Delage,  professor  of  zool- 
ogy at  the  Sorbonne,  Paris,  died  October  8,  at 
sixty-six  years  of  age. 

SvEK  Lbonhard  Tornquist,  Professor  of 
geology  at  Lund,  died  on  S^ytember  6  at  the 
age  of  eighty  years. 

Dr.  F.  Hofmann,  professor  of  hygiene  at 
the  University  of  Leipzig,  has  died  at  the  age 
of  seventy-seven  years. 

General  Wiluam  C.  Gorgas,  former  sur- 
geon general  of  the  Army,  left  an  estate 
valued  at  $20,500,  according  to  the  petition  of 
the  probate  of  his  will  filed  by  his  widow,  Mrs. 
Marie  D.  Gk)rgas.  The  estate  includes  a  house 
at  Chevy«Chase,  Md.,  and  life  insurance. 

The  dean  of  the  medical  faculty  of  the 
University  of  Paris  has  been  authorized  in  the 
name  of  the  university  to-  accept  from  Mme. 
Auguste  Klumpke,  widow  of  Professor  De- 
jerine,  the  gift  of  the  pathologico-anatomic 
collection  of  Dr.  Dejerine,  as  well  as  a  fund 
yielding  100,000  francs  annually.  A  museum 
of  neurology,  including  a  laboratory,  will  be 
established  which  will  bear  the  name  of  the 
J.  Dejerine  Foundation 

A  Eamsay  Memorial  Fellowship  of  the 
value  of  £800  a  year  for  three  years  has  been 
founded  by  subscriptions  received  from  the 
Swiss  Government  and  from  Swiss  donors, 
through  the  good  offices  of  Professor  Ph.  A. 
Guye,  of  G^eva.  The  first  Fellow  to  be 
elected  is  M.  Etienne  Kouz,  of  Yich  (Yaud), 
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Switzerland,  who  has  decided  to  work  in  the 
laboratories  of  Professor  W.  H.  Perkin,  at 
Oxford. 

The  one  hundred  and  fifth  regular  meeting 
of  the  American  Physical  Society  will  be  held 
in  Cleveland,  at  the  physical  laboratory  of 
Case  School  of  Applied  Science  on  Friday  and 
Saturday,  November  26  and  27,  1920.  Other 
meetings  for  the  current  season  are  as  follows : 
December  28-31,  Chicago;  annual  meeting, 
February  26-26,  New  York;  April  22-23, 
Washington;  time  not  determined.  Pacific 
Coast  section. 

The  Society  of  Biology  of  Buenos  Aires 
has  become  a  branch  of  the  Society  of  Biol- 
ogy of  Paris. 

UNIVERSITY  AND  EDUCATIONAL 
NEWS 

The  University  of  Virginia,  founded  by 
Thomas  Jefferson,  is  preparing  to  celebrate  its 
centennial  anniversary  next  June,  when  it  is 
expected  that  the  alumni  and  friends  will  pre- 
sent an  endowment  fimd  of  three  million 
dollars. 

Dr.  Frank  BUiLiNGS,  who  is  professor  of 
medicine  in  the  University  of  Chicago,  has 
given  his  medical  library  valued  at  $25,000  to 
the  university.  It  will  form  the  nucleus  of 
the  clinical  library  of  the  Medical  School  and 
will  be  eventually  housed  in  the  Albert  Merritt 
Billings  Hosiptal. 

The  mayor  of  Frankfurt  has  announced 
that  an  endowment  of  1,500,000  marks  has 
been  made  to  the  Frankfurt  University  by 
James  Speyer,  the  New  York  banker,  in 
memory  of  his  deceased  sister,  Mrs.  Eduard 
Beit  Von  Speyer. 

Dr.  Walter  Du^l  Scott,  professor  of  phy- 
chology  in  Northwestern  University  and  presi- 
dent of  the  Scott  Company,  who  during  the 
war  was  director  of  the  committee  on  per- 
sonnel and  colonel,  U.  S  A.,  has  been  elected 
president  of  Northwestern  University. 

Mr.  R.  T.  Haslam,  of  the  National  Carbon 
Company,   Cleveland,   Ohio,  has  become  di- 


rector of  the  School  of  Chemical  Engineering 
Practice  of  the  Massachusetts  Institute  of 
Technology. 

Samuel  L.  Boothrotd  has  been  appointed 
professor  of  astronomy  and  geodesy  at  Cornell 
University,  to  succeed  Professor  O.  M.  L^ 
land.  Professor  Boothroyd's  appointment 
takes  effect  in  September,  1921,  in  order  that 
he  may  spend  the  coming  year  at  the  Lick 
Observatory,  Mount  Hamilton,  California. 

William  Bertollet  Plank,  superintend^it 
of  the  United  States  Bureau  of  Mines  Station, 
Birmingham,  Alabama,  has  been  appointed  to 
the  G^rge  B.  Markle  professorship  of  mining 
engineering  at  Lafayette  College.  Other  new 
apx>ointments  in  the  Engineering  School  the 
current  year  are  Morland  King,  of  Union  Col- 
lege, to  be  associate  professor  of  electrical 
engineering,  William  S.  Lohr,  of  Lancaster, 
to  be  associate  professor  of  civil  engineering, 
and  Luther  F.  Witmer,  of  the  United  States 
Bureau  of  Standards,  to  be  associate  professor 
of  metallurgy. 

At  the  University  of  Iowa  the  following 
promotions  to  full  professorships  have  been 
made:  James  Newton  Pearce,  chemistry;  Lee 
Paul  Sieg,  physics;  Ewen  Murchison  Mc- 
Ewen,  anatomy,  and  John  Hoffman  Dunlap, 
hydraulics  and  sanitary  engineering. 

At  the  State  University  of  Iowa,  Dr.  Day- 
ton Stoner  has  been  promoted  from  associate 
in  zoology  to  assistant  professor  of  zoology. 

On  returning  to  New  York  on  September 
29  from  a  collecting  trip  in  northern  Norway, 
H.  P.  K.  Agersborg,  instructor  in  anatomy. 
Long  Island  College  Hospital,  was  api)ointed 
assistant  professor  of  zoology,  at  the  Univer- 
sity of  Wyoming. 

Dr.  Ardret  W.  Downs  has  been  appointed 
to  the  chair  of  physiology  in  the  University 
of  Alberta,  Dr.  Downs  was  formerly  assis- 
tant professor  of  physiology  at  McGill  Uni- 
versity. 

Dr.  Griffith  Taylor,  physiographer  in  the 
Weather  Service,  Melbourne,  has  been  ap- 
pointed to  a  specially  created  position  of  aseo- 
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ciate  professor  of  geography  in  the  TJniversily 
of  Sydney. 


DISCUSSION    AND    CORRESPONDENCE 

VISIBLE   SOUND  WAVES 

The  following  notes,  written  by  Lieutenant 
Thomas  T.  Mackie,  123d  Field  Artillery, 
A.  E.  F.,  describe  a  phenomenon  which  must 
have  been  observed  rarely,  if  ever  before,  and 
it  seems  to  be  very  much  worth  while  to  put 
the  circumstances  on  record. 

On  one  or  two  occasions  within  recent  years  the 
oocurrenoe  of  sound  waves  visible  to  the  naked 
eye  under  peculiar  atmospheric  conditions  has,  I 
believe,  been  reported;  yet  the  event  is  so  unusual 
that  I  have  been  persuaded  to  describe  a  similar 
one  which  I  witnessed  at  the  front  on  the  opening 
day  of  the  Meuse-Argonne  offensive. 

During  the  days  immediately  preceding  the  at- 
tack my  regiment  moved  into  position  in  a  wooded 
area  opposite  Montfaueon,  characterised  by  the 
roughness  of  the  terrain,  a  jumble  of  high  hills 
cut  up  by  narrow  and  deep  valleys.  The  battery 
to  which  I  belonged  was  sMit  into  position  at  the 
head  of  one  of  these  valleys,  enclosed  by  very 
steep  slopes,  and  having  roughly  the  shape  of  a  V 
with  the  open  end  to  the  south.  Some  four  or 
five  hundred  yards  to  our  rear  and  approximately 
on  a  line  with  the  extremities  of  the  arms  of  the 
y  was  a  ftmttery  of  six-inch  rifles. 

For  several  days  the  weather  had  been  more  or 
less  rainy  and  wet,  and  the  morning  of  Septemfber 
26  found  us  covered  by  a  very  heavy  bank  of  fog 
which  enttirely  excluded  the  sun.  Soon  after  the 
attack  opened,  I  had  occasion  to  go  to  the  top  of 
one  of  the  hills  which  flanked  our  position,  and  at 
a  certain  definite  level  above  the  battery  a  very 
considerable  disturbance  in  the  fog  was  noticeable 
after  each  discharge  of  the  heavy  rifles  behind  me. 
The  visibility  was  such  that  the  flash  of  the.  dis- 
charge could  not  be  seen,  but  each  time  before  the 
report  reached  us  a  band  of  greater  density  was 
clearly  visible  in  the  fog,  moving  with  great  rapid- 
ity up  the  valley  toward  us  in  the  form  of  an  arc. 
Its  arrival  was  simultaneous  with  that  of  the 
sound  of  the  discharge.  This  arc  of  greater  fog 
density  was  perhaps  six  feet  from  its  anterior  to 
its  posterior  edge,  and  of  about  the  same  depth. 
It  followed  closely  an  altitude  of  some  sixty  or 
seventy  feet  above  the  floor  of  the  valley  and  was 
dearly  visible  from  both  above  and  below  that 
plane,  but  no  similar  phenomena  were  visible  in 
any  other  plane. 


The  recent  researches  of  Professor  D.  C. 
Miller,  and  others  have  shown  that  the  muzzle 
wave  from  a  large  gun  carries  in  its  front  a 
narrow  region  of  compression  immediately 
followed  by  a  relatively  wide  region  of  ex- 
pansion. From  the  above  account,  it  would 
appear  that  the  air  was  saturated  with  water 
vapor  at  a  particular  level,  and  that  the 
expansion  in  the  wave  produced  a  visible  in- 
crease in  the  fog  density,  the  effect  disappear- 
ing immediately  again,  owing  to  the  subse- 
quent re-evaporation  when  the  air  regained 
its  normal  pressure  and  temperature.  The 
conditions  of  the  terrain  were  very  favorable 
to  the  concentration  of  a  great  amount  of 
energy  into  the  wave-front,  and  this  was  prob- 
ably assisted  by  a  sound-mirage  effect  The 
upper  layers  of  air  being  warmer  than  the 
lower  the  sound  wave-fronts  would  be  so  bent 
as  to  tend  to  keep  the  energy  near  the  earth's 
surface.  The  "experiment"  was  thus  being 
conducted  under  such  circxunstances  and  on 
such  a  scale  as  can  not  readily  be  reproduced 
in  the  laboratory,  and  would  rarely  occur 
anywhere. 

Frederick  A.  Saukders 
Jeffsbson  Physioal  Laboratobt, 
Habvabd  Univiesitt, 
October,  1920 

DRIFT    BOTTLES    AS    INDICATING    A    SUPBR- 

PICIAL  CIRCULATION  IN  THE  OULF  OF 

MAINE 

In  his  "Explorations  in  the  Gulf  of 
Maine"  H.  B.  Bigelow^  has  found  evidence 
of  a  circulation  of  the  water  in  the  gulf. 
Since  this  evidence  depends  chiefly  on  the 
contours  of  the  osohalines  and  the  distribu- 
tion of  plankton,  the  direction  and  rate  of 
movement  of  the  drift  bottles  to  be  described, 
obtained  incidentally  in  another  investigation 
may  be  of  importance  in  adding  to  this  evi- 
dence. During  the  summer  of  1919  as  part 
of  the  hydrographic  work  in  the  Bay  of 
Fundy  by  the  Biological  Board  of  Cansda, 
380  drift  bottles  were  set  out  in  the  bay. 
Sixteen  of  these  bottles  have  been  picked  up 
on  the  shores  of  the  Qulf  of  Maine.    The 

1  BuU.  Mw.  Comp,  Zool,  Vol.  58,  p.  29;  Vol  59, 
p.  149;  Vol.  61,  p.  163 
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distribution  of  the  bottles  which  left  the  Bay 
of  Fundy  from  two  of  these  sets  is  shown  in 
the  figure,  where  the  interrupted  lines  merely 
join  the  points  of  setting  out  and  fiinding  of 
the  bottles,  and  are  not  intended  necessarily 
to  indicate  the  course  which  the  bottle  may 
have  taken.  The  bottles  were  set  out  between 
June  18  and  September  26  in  sets  spaced  in 
lines  across  the  bay  at  various  distances  from 


on  the  Cape  Cod  peninsula,  the  other  two  on 
the  coast  of  Maine.  (See  figure  which  shows 
only  the  bottles  of  the  first  two  sets.) 

The  times  when  the  bottles  were  found  are 
significant  since  they  establish  a  minimum 
rate  for  the  drift.  Seven  out  of  the  eleven 
bottles  which  went  to  Cape  Cod  were  found 
between  70  and  80  days  after  being  put  out, 
the  shortest  time  being  78  days.    The  distance 


MAINE 


NEW  BRUNSWICK 


Drift  Bottles 

S«f  A.  N««.3.5.  wifli   drmgB    put   out    Juii«  15 
S«t  D.  Noi  (9-134.  wiHie««  dtmg»   put  out    Aug.H 
5«tE.  No».l73-f84i  with  drAg9    put  out    Aug.Zl 


PlO.  1. 


its  entrance.  Each  bottle  contained  a  Cana- 
dian postcard  on  which  was  printed  besides 
the  address  of  the  Biological  Station  the  ofFer 
of  a  reward  to  the  finder  who  wrote  the  time 
and  place  of  finding  and  posted  the  card. 
The  bottles  were  of  two  kinds;  two-ounce 
bottles  and  eight-ounce  bottles;  to  the  latter  a 
galvanized  iron  drag  was  attached  to  hang 
at  a  depth  of  three  fathoms,  the  object  of 
the  drag  being  to  minimize  the  direct  effect 
of  the  wind.  Fifty-five  of  these  latter  bottles 
with  drags  were  set  out  and  six  have  been 
found  and  reported  from  outside  the  Bay  of 
Tundy,  to  date  (August  6,  1920).  Three  of 
these  were  picked  up  on  the  Cape  Cod  penin- 
sula, the  rest  on  the  coast  of  Maine.  Of  the 
two  hundred  and  seventy-five  bottles  without 
drags»  ten  have  been  reported  from  outside 
the  bay.    Eight  of  these  ten  were  picked  up 


in  a  straight  line  from  the  Bay  of  Fimdy  is 
about  300  nautical  miles.  The  rate  of  the 
drift  was  therefore  about  four  nautical  miles 
per  day. 

The  drift  of  these  bottles,  set  out  at  various 
times  during  the  summer,  indicates  a  surface 
movement  of  the  water  from  the  Bay  of 
Fundy  through  the  northwestern  part  of  the 
Gulf  of  Maine  and  striking  Cape  Cod,  the 
rate  of  this  drift  being  about  four  nautical 
miles  per  day. 

James  W.  Mavor 

Union  Colligb 
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In  this  intereeting  little  yolume  Bouvier 
endeavors  to  preeent  an  up-to-date  sketch  of 
insect  behavior.  In  the  (introduction  he 
quotes  the  following  remarkable  passage  from 
Maeterlinck's  paper  on  Fabre  and  his  work:^ 

Tbe  insect  does  not  belong  to  our  world.  Other 
animals  and  even  the  plants,  despite  tiieir  mate 
lives  and  the  great  secrets  they  enfold,  seem  not 
to  be  siich  total  Strangers,  for  we  stdll  feel  in 
them,  not^thstanding  all  their  pectdiaritiee,  a  cer- 
tain terrestrial  fraternity.  They  may  surprise  or 
even  amaze  us  at  times,  but  they  do  not  completely 
upset  our  thoughts.  Something  in  the  insects,  how- 
ever, seems  to  be  alien  to  tiie  habits,  morals  and 
p8ychok>gy  of  our  globe,  as  if  it  had  come  from 
some  other  planet,  more  monstrous,  more  energetie, 
more  insensate,  more  atrocious,  more  infernal  than 
our  own.  With  whatever  authority,  with  whatever 
fecundity,  unequalled  here  below,  the  insect  seizes 
on  life,  we  fail  to  accustom  ourselves  to  the 
thought  th&t  it  is  an  expression  of  that  nature 
whose  privileged  offspring  we  claim  to  be.  .  .  . 
No  doubt,  in  this  astonishment  and  failure  to 
oomfpreftiend,  we  are  beset  with  an  indefinable,  pro- 
found and  instinctive  uneasiness,  inspired  by  be- 
ings so  incomparably  better  armed  and  endowed 
than  ourselves,  concentrations  of  energy  and  ac- 
tivity in  which  we  divine  our  most  mysterious  foes, 
the  rivals  of  our  last  hours  and  perhaps  our  suc- 
cessors. .  .  . 

And   Bouvier    adds : 

We  have  the  feeling  that  the  psycbic  evolution 
of  these  animals  must  be  no  less  original  than 
their  structure  and  that  they  never  differ  so 
greatly  from  us  as  when  they  seem  to  resemble  us 
most  closely. 

Bouvier's  discussion  of  the  psychic  life  of 
insects  is  divided  into  two  parts,  a  "method- 
ical ^  part,  comprising  Chapters  I.  to  IX.  and 
a  "special"  i>art>  comprising  the  five  con- 
cluding chapters.  The  methodical  part  treats 
of  the  tropisms,  vital  rhythms,  differential 
sensibility,  organic,  specific  and  individual 
(associative)  memory,  the  learning  process, 
the  modifications  of  habits,  the  evolution  of 
instincts  and  in  the  ninth  chapter  of  the 
comparative    or    historical    method    as    illus- 

1  Ann.  PoUi.  Lit.,  2  Avril,  1911. 


trated  by  a  single  Hymenopterous  family,  the 
Psammocharidffi  (Pompilids).  Loeb  and  Bohn 
are  at  first  rather  rigidly  followed,  and  the 
author  is  not  very  favorable  to  the  position 
of  Jennings.  He  attributes  the  "trial  and 
error  "  activities  to  differential  sensibility  and 
even  tries  to  use  this  as  a  partial  explanation 
of  "  death  feigning."  But  later  his  treatment 
of  the  problems  of  insect  behavior  broadens 
out  and  he  reveals  himself  as  a  sane  and 
catholic  Neolamarckian,  with  strong  edectic 
tendencies  and  willing  to  utilize  natural 
selection,  Mendelism  and  mutationism  in  ac- 
counting for  certain  phenomena  such  as  the 
sexual  differences  in  instincts  and  the  evolu- 
tion of  the  worker  and  soldier  castes  in  social 
insects.  His  general  position  is  summarized 
at  the  end  of  the  eighth  chapter  in  the  follow- 
ing paragraphs: 

Owing  to  their  tropisms,  their  rhythms,  the 
adaptive  manifestations  of  their  differential  sensi- 
biliity,  but  especially  tiieir  ability  to  transform 
haibits  into  automatisms,  the  Articulates  are  es- 
sentially creatures  of  instinct,  whose  activities  are 
largely  made  up  of  automatisms,  but  automatisms 
dominated  by  cerebral  control  ("puissance  c6r6- 
brale")*  They  can  not  be  regarded  as  simple 
"reflex  machines,"  because  they  can  adapt  tiiem- 
selves  to  circumstances,  acquire  new  habits,  learn 
to  remember,  and  manifest  discernment.  They 
might  he  regarded  as  somnambules,  vrhose  minds 
awake  and  give  evidence  of  intelligence  when  the 
need  is  felt,  and  this  takes  us  a  long  way  be- 
yond the  mechanism  of  widch  Bethe  has  made 
himself  the  protagonist. 

The  activity  of  insects  is  diaracterized  by  two 
essential  peculiarities:  first,  the  presence  of  mul- 
tiple, more  or  less  perfectly  adapted  appendages, 
and  second,  the  power  very  quickly  to  transform 
acts  originally  intelligent  into  automatic  acts. 
This  latter  character  is  without  doubt  a  conse- 
quence of  the  former,  for  the  i^pendages  are  in- 
strumemts  both  structurally  and  functionally  al- 
most congealed  (figte).  At  any  rate,  there  can  be 
no  doubt  that'tiiis  is  the  principal  factor  in  the 
evolution  of  the  Articulates.  Owing  to  this  pe- 
culiarity, in  fact,  the  automatic  activity  of  the 
animal  can  go  on  enriching  itself  with  new  ele- 
ments borrowed  from  intelligence  and  thus  adi^ted 
to  new  necessities.  A  substratum  of  activity  is 
thus   produced   and   develops,   permitting  intelli* 
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gencBf  as  Bergson  nays,  to  mouxii  on  the  wings  of 
instinct.  It  does  not  soar  tta,  nor  very  higjhy  be- 
eause  its  efforts  very-  soon  oongeal  in  antomatie 
form,  fbut  with  eaeh  attempt  tiie  instinctive  sob- 
stra4;um  is  augmented  to  giye  the  animal  a  vaster 
field  of  activity.  Thus  we  reach  the  higher  Artic- 
ulates in  which  the  most  complex  antomatie  activi- 
ties, .fringed  with  intelligence,  become  concatenated 
and  purposive  as  if  they  had  been  regnlafted  by 
reason.  Hence  we  repeat  here  what  we  said  at  the 
beginning  of  the  present  work:  The  Articulates 
never  differ  so  greatly  from  us  as  when  they  seem 
to  resemlble  us  most  elosefy. 

Chapter  IX.  on  the  behavior  of  the 
Pompilidfl,  drawn  very  largely  from  the 
valuable  researches  of  P6rez  and  his  pupil 
Ferton,  is  admirably  written  and  can  be 
recommended  to  those  who  are  inclined  to 
underestimate  the  value  of  ethological  and 
historical  methods  in  comparative  psychology. 
An  even  more  interesting  chapter  could,  how- 
ever, be  compiled  from  the  literature  on  these 
solitary  wasps.  On  page  161  Bouvier  tells 
us  that  ^'it  is  unfortunate  that  no  biologist 
up  to  the  present  time  has  been  able  to 
witness  the  oviposition  of  Oeropales"  thus 
overlooking  completely  the  yery  interesting 
observations  of  Adlerz*  on  the  surreptitious 
oviposition  of  this  parasite  in  the  lung-books 
of  the  spiders  that  have  been  captured  by  the 
host  Pompilid.  The  extraordinary  habits  of 
one  of  the  American  Pompilids,  described  by 
Needham  and  Uoyd  in  their  "  Life  of  Inland 
Waters,''  1916,  also  deserve  mention  in  such 
a  chapter  as  the  one  under  consideration. 
According  to  these  authors. 

There  is  a  black  wasp,  Priocnemis  flavioomia,  oc- 
casionally seen  on  Fall  Creek  at  the  Cornell  Bio- 
logical Field  Station^  that  combines  flying  with 
water  transportation.  Beavers  swim  with  boughs 
for  their  dam,  and  water  stridors  run  across  the 
surface  carrying  their  booty,  but  here  is  a  wasp 
that  flies  above  the  surface  towing  a  load  too  heavy 
to  be  carried.  The  freight  is  the  body  of  a  huge 
black  spider  several  times  as  large  as  the  body  of 
the  waap.  It  is  captured  by  the  wasp  in  a  water- 
side hunting  expedition,  paralyzed  by  a  sting 
adroitly  placed,  and  is  to  be  used  for  provisioning 
her  nest.    It  could  scarcely  be  dragged  across  the 

»  Bik.  K.  Svensk.  Vet.  Akad.  Hand.,  1902. 


ground,  clothed  as  thait  is  wii&  the  dense  vegeta- 
tion of  the  waterside;  but  the  placid  stream  is  an 
open  highway.  Out  on  to  the  surface  the  wasp 
drags  the  huge  limp  black  carcass  of  the  spider 
and,  mounting  into  the  air  with  her  engines  going 
and  her  wings  steadily  buzzing,  she  sails  across 
the  water,  trailing  the  spider  and  leaving  a  wake 
that  is  a  miniature  of  that  of  a  passing  steamer. 
She  sails  a  direct  and  unerring  course  to  the 
vicinity  of  her  burrow  in  the  bank  and  brings  her 
cargo  ashore  at  some  nearby  landing.  She  hauls  it 
up  on  the  bank  and  then  runs  to  her  hole  to  see 
that  all  is  ready.  Then  dhe  drags  the  spider  up 
the  bank  and  into  her  burrow,  having  saved  much 
time  and  energy  by  makini;  use  of  the  open  water- 
way. 

Additional  peculiarities  of  habit  among  the 
Pompilids  have  been  described  by  other 
authors,  notably  by  F.  X.  Williams  in  a 
recent  work  on  the  wasps  of  the  Philippines.* 

In  the  second  part  of  the  work  Bouvier 
discusses  certain  selected  phenomena  which 
have  been  long  and  intensively  studied  by 
entomologists,  the  relations  of  insects  to 
flowers,  the  homing  of  bees,  ants  and  other 
insects,  parthenogenesis  and  the  determination 
of  sex  among  the  Hymenoptera  and  social  life 
among  the  Articulates.  When  we  consider 
that  the  researches  on  all  these  subjects  have 
resulted  in  vast  accumulations  of  observa- 
tions, often  hidden  away  in  inaccessible 
journals  and  monographs,  and  a  most  be- 
wildering diversity  of  interpretations,  the 
author  deserves  high  praise  for  his  brief, 
concise  and  orderly  presentation.  Inadequacy 
of  treatment  was  unavoidable  in  many  cases, 
as,  e.  g.,  the  omission  of  any  consideration  of 
the  important  experimental  contributions  of 
Brun  (1914)  to  the  subject  of  the  orientation 
and  homing  of  ants  and  other  animals.  Any 
adequate  treatment  of  even  a  portion  of  in- 
sect ethology  at  the  present  time  would,  of 
course,  require  several  volumes  and  would 
transcend  the  powers  of  any  entomologist. 
Most  readers  will  be  delighted  with  Bouvier's 
book  as  it  stands,  with  its  lucid  diction,  its 
lack  of   dogmatic   assertion,   its   kindly   and 

8  Bull.  No.  14,  Exper.  Station  Hawaiian  Sug. 
Plant.  Assoc.,  1919. 
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stimulating  tone  and  its  frank  acknowledg- 
ment of  our  ignorance  in  regard  to  many 
matters  of  fundamental  importance.  So 
valuable  a  work  should  have  been  printed  on 
much  better  paper,  but  the  exigencies  of  the 
war  probably  made  this  impossible.  One 
could  have  wished  also  that  the  author  had 
provided  the  volume  with  an  index  and  had 
seen  fit  to  give  careful  citations  of  the  many 
interesting  works  to  which  he  refers. 

W.  M.  Whebleb 


SPECIAL  ARTICLES 

ON  THE  PROTEIN  CONTENT  OP  WHEAT 

Wheats  of  the  Pacific  coast  states  are  con- 
spicuously low  in  protein,  so  much  so  that 
western  millers  are  obliged  to  ship  in  large 
quantities  of  high  protein  wheat  to  mix  with 
their  domestic  wheats  in  order  to  manufacture 
flour  of  good  baking  qualities.  The  cause  of 
the  low  protein  content  of  western  wheats 
has  been  the  object  of  considerable  investiga- 
tion on  the  part  of  interested  agronomists 
and  plant  physiologists  for  the  last  two 
decades.  Results  obtained  from  these  investi- 
gations have  led  to  a  rather  common  belief, 
that  the  cause  of  the  low  protein  content  of 
Pacific  coast  wheat  is  primarily  attributable 
to  peculiar  influences  of  climate. 

In  an  investigation  by  the  writer  on  the 
effect  of  applications  of  certain  forms  of 
soluble  nitrogen  to  plants  at  different  growth 
phases,  results  obtained  with  wheats  one  of 
the  plants  studied,  throw  new  light  upon  this 
protein  question.  In  this  paper,  only  that 
part  of  the  plan  and  the  results  that  pertain 
to  the  subject  under  discussion,  need  be  given. 
These  are  essentially  as  follows: 

Glazed  stone  jars  were  filled  with  a  soil 
very  low  in  nitrogen.  This  soil,  as  taken 
from  the  field,  had  a  very  low  crop-producing 
power  when  cereals  were  planted,  but  upon 
receiving  a  moderate  application  of  soluble 
nitrogen  salt  would  yield  large  crops.  This 
soil  was  planted  to  a  pure  strain  of  White 
Australian  Wheat.  Two  hundred  and  fifty 
milligrams  of  nitrogen  per  jar,  that  is,  at  the 
rate  of  100  i)ounds  of  nitrogen  per  acre,  were 
added  in  single  applications  to  different  jars. 


at  dfferent  times  during  the  growng  period  of 
the  plants.  The  nitrogen  was  added  in  two 
forms,  NaNO,  and  (NH^),SO^  respectively, 
for  two  different  series  that  were  tested. 
Every  application  was  made  in  triplicata 
The  first  application  of  nitrogen  to  the  first 
set  of  triplicates  of  each  of  the  two  series 
was  made  at  the  time  of  planting,  the  second 
was  made  to  other  jars  17  days  after  planting 
and  so  on  at  intervals  until  the  last  sets  in 
each  of  the  NaNO,  and  (NH^),SO^  series 
rojeived  their  nitrogen  application  110  days 
after  planting.  Every  application  of  nitrogen 
made  to  the  several  sets  in  the  series  wa% 
therefore,  made  at  different  ages  of  the  plants 
and  obviously  represents  more  or  less  different 
growth  phases  of  the  plants.  The  tabulated 
data  for  a  NaNO,  series  will  serve  as  an 
example  of  the  plan  of  the  investigation  and 
gives  the  results  obtained. 

srrscT  or  NaNOg  appuoations  on  the  proteim 

CONTENT  op  SPBINO  WHEAT  APPLDED  AT  DIP- 

psebnt  gbowth  phases  op  the  plants 
Be^ulU  Average  of  TripHeaie  Jmr% 
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19.9 
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72 

21.9 

1     " 
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11/14/19. 

3/2/20 

110 

13.1 

1     " 

15.2 

It  will  be  noted  that  the  data  show  a 
decided  increase  (about  77  percent.)  in  the 
protein  content  of  wheat  obtained  from  the 
plants  that  received  nitrogen  wh^i  they  iivere 
110  days  old  over  those  that  were  treated  'with 
nitrate  at  the  time  of  planting.  The  protein 
content  of  the  wheat  obtained  from  these  two 
different  treatments  are  respectively  16.2  per 
cent.,  and  8.6  per  cent  The  data  show  that 
for  each  of  the  different  applications  of 
nitrate  made  after  the  time  of  planting,  there 
was  a  corresponding  increase  in  the  protein 
content  of  wheat.    As  these  increases  in  the 
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piotein  content  of  wheat  correspond  with  the 
length  of  the  period  of  the  different  deferred 
applications  of  nitrate  made  after  planting, 
this  would  indicate  a  significant  relation 
between  the  state  of  development  of  the  plant 
and  when  nitrate  can  be  most  effectively 
utilized  by  the  plant  in  the  production  of 
high  protein  wheat.  This  emphasizes  that 
the  physiological  status  of  the  plant,  as  indi- 
cated in  its  different  growth  phases,  is  a 
factor  of  great  importance  in  the  utilization 
of  plant  food  available  to  it 

Not  only  was  the  protein  content  of  the 
wheat  increased  by  all  of  the  deferred  appli- 
cations of  nitrogen,  but  the  yield  of  produce, 
excepting  that  obtained  by  the  latest  applica- 
tion, was  much  larger  from  the  plants  that 
received  nitrogen  for  the  period  of  88  to  72 
days  after  planting  than  those  that  received 
nitrogen  during  the  early  growing  period. 
The  best  quality  wheat  as  determined  by  com- 
mercial grading  was  secured  from  the  plants 
that  received  nitrogen  72  and  110  days  after 
planting.  This  means  that  the  high  protein 
wheat  berry  was  likewise  plump  and  well 
filled. 

A  much  fuller  account  of  the  investigation 
with  ample  analytical  data  and  a  critical  re- 
view of  other  investigations  relating  to  the 
subject  will  shortly  appear.  It  is  felt  that 
the  results  obtained  in  this  investigation  do 
show  that  the  low  protein  content  of  Pacific 
states  wheats  is  not  due  primarily  to  the 
climate  as  such,  but  so  far  as  the  investiga- 
tion with  this  one  soil  is  concerned,  is  due  to 
insufficiency  of  available  nitrogen  at  certain 
growth  periods  of  the  plants.  That  climate 
is  not  without  effect  upon  the  availability  of 
the  plant  food  in  the  soil  is  obvious,  but  the 
emphasis  to  be  laid  on  the  climatic  complex 
is  that  it  affects  the  nutrition  of  the  plant. 
This  can  be  both  in  the  kind  and  quantity 
of  each  of  the  different  nutrients  that  may  be 
available  to  it.  That  this  availability  is  an 
important  factor  in  affecting  the  composition 
of  i^ant  products  is  shown  by  the  results  of 
this  investigation. 

W.  F.  Gewoke 

Ukiveksitt  or  Oalitoenia 


THE  VITAMINS  RBQUIRBMBNTS  OP  THE  RAT 
ON    DIETS   RICH    IN    PROTEIN.    CARBOHY- 
DRATE,   AND    PAT    RESPECTIVBLY^ 

In  1913,  one  of  us  (C.F.)  showed  that  the 
onset  of  the  symptoms  of  beriberi  in  pigeons 
could  be  hastened  by  increasing  the  amoimt 
of  polished  rice  fed.  This  led  to  the  conclu- 
sion that  the  anti-beriberi  vitamine — vitamine 
B — ^plays  an  important  role  in  carbohydrate 
metabolism.  This  observation  was  confirmed 
shortly  afterwards  by  Braddon  and  Cooper 
and  others,  although  Eijkman  and  Yedder 
have  denied  the  validity  of  this  finding. 

In  a  second  series  of  experiments,  in  which 
the  diets  varied  as  shown  in  Table  I.,  it  will 
be  noticed  that  beriberi  developed  in  the  fol- 
lowing order:  starch,  sugar,  casein,  and  fat. 

TABLE  I 


sureh. 

Sutw, 

CAsetn. 

Fat. 

S«ltt. 

Onset 
otBerl> 

Diet 

P«r 

Per 

Per 

Per 

Per 

berl. 
Day. 

Cent. 

Cent. 

Cent. 

Cent. 

Cent. 

Starch  . . . 

60 

12 

12 

12 

4 

24 

Sugar 

12 

60 

12 

12 

4 

28 

Casein... 

12 

12 

60 

12 

4 

30 

Fat 

12 

12 

12 

60 

4 

40 

In  order  to  check  up  the  results  obtained 
with  pigeons  in  another  class  of  animals,  and 
also  with  the  idea  of  attempting  to  throw 
some  light  on  the  prevailing  view  as  to  the 
importance  of  proteins  of  high  biological 
value  on  the  etiology  of  pellagra  and  war 
edema,  analogous  experiments  have  been 
carried  out  on  rats.  The  composition  of  the 
diets  and  the  results  obtained  are  shown  in 
Tables  11.  and  m. 

TABLE  n 


Diet* 


Meat  . 
Sugar . 
Starch 
Lard.. 


1^ 


iti 

ojo 


ti 


If 


49  I  12 
12   49 


3  I  4 


is 


^5 


1  From  the  Beseareh  Laboratory  of  H.  A.  Metz. 
s  The  meat,  sugar,  starch,  and  lard  were  tested 
and  found  to  be  free  from  Vitamine  B. 
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TABLE  m 


Meat 

Sugar  

Sugar  and  vita- 

min^ 

Starch 

Starch  and  vita- 

|P^11A< 

Lard 

Lard    and    vita- 
mine^  


Weight— Flnt 
26Dayi 


Per 

Cent. 


43 
15 

16 
6 


Per 

Cent. 


Weight— Follow- 
lng66  Dayi 


Per 

Cent. 


86 
55 

145 
62 

165 


34 


Per 
Cent. 


Total 
Weight 

ID- 


Per 
Cent.* 


129 
70 

160 


171 
-17 

25 


The  rats  on  the  protein  diet  did  not  require 
the  addition  of  extra  yitamine  (autolyzed 
yeast)  at  all.  This  may  be  regarded  as  the 
"sparing  action  of  protein  on  the  vitamine 
requirement."  On  the  other  hand,  the  rats 
on  the  fat  diet  took  the  extra  yitamine  with 
great  avidity,  but  showed  only  a  small  ad- 
vantage over  the  controls.  The  replacement 
of  some  of  the  fat  by  butter  was  without  any 
significance,  no  improvement  being  noted. 

On  the  starch  diet,  the  rats  actually  needed 
extra  vitamine  (about  2  cc.  per  day)  in  order 
to  resume  growth.  This  was  likewise  true  of 
the  rats  on  the  sugar  diet  except  that  they 
appeared  not  to  require  as  much  vitamine 
for  growth  as  those  on  the  starch  diet.  On 
these  diets  we  occasionally  observed  sudden 
large  increases  and  losses  in  weight,  suggestive 
of  edema,  though  no  external  evidence  was 
seen.  As  regards  the  general  appearance  of 
the  animals,  those  on  the  protein  diet  and 
those  getting  extra  vitamine  looked  very 
healthy,  while  the  others  appeared  to  be  in 
I)oor  shape  with  the  usual  evidences  of  im- 
proper nutrition.  The  rats  on  the  high  fat 
diet,  without  extra  vitamine,  presented  the 
poorest  apx)earance. 

Out  of  thirty  rats,  only  one  developed  kera- 
tomalacia,  and  this  rat  was  getting  five  per 
cent  cod-liver  oil.    The  eye  condition  cleared 

sin  tAiis  instance,  the  figure  represents  the  in- 
crease after  60  days,  and  is  practically  the  same 
after  80  days,  since  most  of  the  animals  had  al- 
ready attained  fnll  size. 

4  Vitamine  given  during  last  55  days. 


up  on  giving  autolyzed  yeast  (about  2  ae. 
per  day). 

The  findings  reported  here  show  oondu- 
sively  that  although  the  qualitative  food  re- 
quirements of  a  weU  balanced  diet  have  been 
pretty  wdl  established,  this  can  not  be  said 
of  the  quantitative  relationship  between  the 
dietary  oonstitaents  necessary  for  proper 
nutrition.  It  is  quite  conceivable  that  under 
the  abnormal  conditions  existing  dumg  the 
war  period  and  after,  the  usual  ratio  between 
the  protein,  carbohydrate,  and  vitamine  con- 
stituents have  been  so  changed  as  to  present 
conditions  analogous  to  those  described  by  us 
in  rats. 

Theoretically  at  least,  the  above  conditions 
could  be  corrected  in  either  of  two  ways — (a) 
by  increasing  the  protein  and  decreasing  the 
carbohydrate  intake,  or  (b)  by  supplying 
extra  vitamine.  The  curative  experiments  of 
edema  in  rats  r^>orted  by  Miss  Kohmann,  and 
also  the  condition  described  as  peUagra  in  a 
monkoy,  by  Miss  Cllhick,  may  be  viewed  in  the 
above  light.  In  view  of  the  complications 
presented  by  the  '^  sparing  action  of  animal 
protein  on  the  vitamine  requirements,''  it  may 
be  just  as  well  for  the  present  to  leave  the 
question  open,  as  to  whether  or  not  pellagra 
and  war  edema  are  avitaminoses.  Of  all  the 
theories  regarding  pellagra,  that  expressed  by 
Gk)ldberger  in  which  he  states  the  facts  and 
leaves  the  matter  open  for  further  investiga- 
tion, appears  to  us  to  be  the  most  satisfactory. 

Our  complete  results  will  be  published  in 
detail  later  on.  Casxmir  Funk, 

Hasrt  E.  DuBor 
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ConeD  Unirtnilj  Medical  CoDef e 

1st  AvMiue  and  28th  Street 
NEW  YORK,  N.  Y. 

ADMISSION  to  the  flnt  jtu  clMt  wiU  be  limited 
to  MTentx-flTe  ftodentt  In  the  New  York  and  Ithaca 
DlTlatona  oomblned.  Sabaequent  admiiaiona  to  any 
daia  will  be  made  only  if  the  number  fiOls  below  alxty, 
when  atodents  from  other  institntiona  may  be  aooepted, 
prorided  they  fill  all  of  oar  reqnirementa. 

The  number  of  atudenta  in  thia  College  haTlng  been 
limited,  that  ita  adrantagea  may  be  eqoaliaed  to  all 
pwrta  of  the  State  and  oountry,  not  more  than  fire 
atudenta  from  any  one  college  will  be  admitted  to  the 
flnt  year  daas.  Qraduatea  of  approred  ooUegea  are 
eUgible. 

INSTRUCmON  begina      September  27th,  1920. 

Lrt>oratory  methods  are  emphaaised  throughout  the 
oonrae  and  amall  aeetiona  acilitate  perMnal  contact 
between  the  atudenta  and  inatmctor.  Clinical  inatruo- 
tion  ia  giTen  in  the  BeUevue,  New  York  Nursery  and 
Child'a,  Memorial,  Manhattan  Stote  and  Willard  Parker 
Hoapitala. 

The  tuition  fee  is  1250.00  per  annum. 

Applicationa  for  admission  to  the  first  year  should 
be  reeeired  not  later  than  July  first  A  caUlegae  and 
application  blanks  may  be  obtained  by  addressing  the 
Dean. 

Addreaa 
THE  DEAN,  477  1st  Ave.,  New  York,  N.  Y. 


Washington  University 

School  of  Medicine 

REQUIREMENTS  FOR  ADMISSION 

Oandidatea  for  entrance  are  required  to  hare  competed  at 
leaat  two  ftUl  years  of  college  work  which  must  include  Bnglish. 
French  or  German,  and  iostruetion  with  laboratory  work  in 
Phyaica,  Chemistry  and  Biology. 

INSTRUCTION 

Instruction  begina  on  the  last  Thursday  in  September  and 
enda  on  the  seoona  Thursdar  in  June.  GUnical  instruction  la 
given  in  the  Barnes  Hospital  and  the  St  Louis  Children's  Ho^ 
pital,  afllliated  with  the  medical  school,  the  St.  Louis  City  Ho*^ 
pita],  and  in  the  Washington  UnlTersity  Dispensary. 

COURSES  LEADING  TO  ACADEMIC 
DEGREES 

Stndenta  who  have  taken  their  premedical  work  in  Wash- 
ington UniTersity,  are  eligible  for  the  degree  of  B.a  upon  the 
completion  of  the  fltat  twe  years  of  medieai  work. 

Stndeota  in  Washington  UniTcrsity  may  pursue  study  In 
the  f^damental  medical  sdenoes  leading  to  the  degree  of  JLli. 
andPh.D. 

TUITION 

The  tuition  te  for  nndefgraduate  medical  stndeels  iaHOt 
per  annum.    Women  are  admitted. . 

The  catalogue  of  the  Medical  School  and  other  information 
may  be  obtained  by  application  to  the  Dean. 

Eodid  Avenue  and  Kingshighway  St.  Louis 


Syraoise  Unhrersity  College  of  Medicine 

Entrance  Two  years  of  a  recognised  course  in  aru 

Daj...i.am«^*»    S"".  *°  •cience    in  a  registered   college   or 

nequirenentt    School    of   Sdenee.    whioh    must    include 

Physios,  Chemistry,  Biology,  and  French 

or  Oennnn.    Six  and  seven  years*  oombi- 

nntion  oounsa  are  offered. 

The  First  Two    **•  ..■P?**  J^   mastering^  by    laboratory 
.-  methoda    the    adenoea    fundamental    to 

Years  eUnleal  medidne. 

The  TbInI  Year   b  syttematie  and  clinical  and  ia  devoted  to 

CearsA  ^^  study  of  the  natural  history  of  disease 

v««i  •«  ^  diaanoaie  and  to  therapeutics.    In  this 

year  toe  systematie  eourses  in  Medidne, 

Bargsry  and  Obsietries  are  eompleted. 

Tke  Feurtb  la  dlnlcal.  atudenta  spend  the  entire  fore- 
Va*»  f^MM*  ^^^  throughout  the  year  aa  clinical  derks 
Tearuaaraf  in  hospitab  under  oarafulsupervidon.  The 
clinical  derk  takea  the  history,  makes  the 
phjrdeal  eiamination  and  the  laboratory 
esaminations,  arrives  at  a  ****g"^«  which 
he  must  defend,  outlines  the  treatment 
under  his  instructor  and  obeervea  and 
reoorda  the  result.  In  caae  of  operation  or 
of  autopsy  he  follows  the  spedmen  and 
klentifies  ita  pathological  nature.  Two  gen- 
eral hoapitala,  one  of  which  ia  owned  and 
eontroUed  by  the  Univerdty,  one  spedal 
hospital  and  the  munidpal  hospitab  and 
laboratories  are  open  to  our  studento.  The 
afternoons  ars  spent  in  the  College  Dispen- 
sary and  in  clinical  work  in  medical  and 
suiveal  specialties  and  in  oonferenoes. 


— a  summer  course  in  pathotocy  ooverinc 

a  period  oi  six  weeks  during  June  and  July  will  be  ghren  In 
eaaa  than  is  a  soffident  number  of  appHeanta. 

Addraaa  the  Secretary  of  the  Coliefe, 
a07  Orange  Street  Syracuse,  N.  Y. 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

{BatmbliBbed  in  1834) 

ADMISSION:  All  students  entering  the  Freshman 
Class  will  be  reqtured  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  (General  and  Organic),  Physics  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 

COMBINED  COUSSESt  Premedical ootirs^  of  ^i?o 
3rears  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at 'the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  mdmltted  to  mil  ScboolB  of  the 
College  of  Medicine 

For  bulletins  and  all  other  information,  addrcat 

Tulane' College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  Le« 
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University  of  Georgia 

MEDICAL  DEPARTMENT 
Aiifiuta»  Geoffiia 

ENTRANCE  REQUIREMENTS 

The  sncceesful  completion  of  at  least  two  yean  of  work 
inoloding  English,  PhTsics,  Chemistry,  and  Biology  in 
an  approved  college.  This  In  addition  to  four  yean  of 
high  school. 

INSTRUCTION 


ning  the  second  week  in  SeptemSer  and  ending  the  first 
week  in  Jane.  The  first  two  yean  are  devoted  to  the 
ftindamental  sciences,  and  the  third  and  fourth  to 
practical  clinic  instmction  in  medicine  and  sorffery- 
All  the  organised  medical  and  snraical  charities  in  the 
city  of  Angosta  and  Richmond  Connty,  indnding  the 
hospitals,  are  nnder  the  entire  control  of  the  Board  of 
Tmstees  of  the  Uniyersity.  This  agreement  affords  a 
large  nomber  and  yarie^  of  patients  which  are  used  in 
the  clinical  teaching.  Especial  emphasis  is  laid  upon 
practical  work,  botK  in  the  laboratory  and  dinical  de- 
partments. 

TUITION 

The  charge  fbr  toition  is  $150.00  a  year  except  for 
residents  of  the  State  of  Georgia,  to  whom  tuition  is 
free.    For  f^irther  information  ana  catalogne  address 

Tk  McAcal  DeHrtMBt,  Uurcnity  rf  GMrgia 

AUGUSTA,  GEORGIA 


THE 
BAHAMA  FLORA 

BY 

Nathaniel  Lord  Britton 

Difedar-lD-Chkf  of  the  New  York  Botaaksl  Gaidoi 
AND 

Charles  Frederick  Millspaugh 

Cantor  of  Botany  in  the  Pldd  MnsetiB  of 
Natuml  History 

An  octavo  volume  of  695  pages 
Published  by  the  authors 

Copi$s  may  b$  obtained  from 

MH.   G.    K.   ACKBRIIAN 

LoriUard  Mansion 

Bronx  Park  New  York  Qtjr 

Rrice$6.M5,  wkieh  inelndcM  poMtmge 


Apparatus  for  Experimental  Work  and  Research 


Pharmacology,  Physiology,  Experi- 
mental Therapeutics 

Long  Paper  Kymograph, 

Tambours,  Myocardiographs, 

Oncometers,  Plethysmographs, 

Artificial  Respiration  Machines, 

Recording  Machines,  Animal  Ta- 
bles, 

Arterial  Canulae,  Heart  Levers, 
Sand  far  Caialagmm  No.  30 


The  Max  Wocher  8l  Son  G>« 

HIGH  CLASS  SURGICAL  AND  SCIENTinC  INSTRUNIENTS 
23  WEST  SIXTH  STREET  dNONNATI,  OHIO 
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ASTATIC  SWINGING -COIL 
ELECTRO-DYNAMOMETER 

It  has  four  fixed  coils  and  two  swinging  coils» 
the  moving  system  being  critically  air  damped 
and  having  a  period  of  approximately  5  seconds. 
It  is  accurately  adjusted  for  astaticism.  making 
the  instrument  valuable  in  many  classes  of  work 
where  it  would  otherwise  be  useless.  The  instru- 
ment is  suited  for  work  at  all  frequencies,  at  least 
up  to  500  cycles,  and  it  is  suited  for  accurate 
direct-current  work. 

Described  and  lieted  in  Catalog  CS-iS 
A  eopy  awaits  your  requeat 

PYROLECTRIC  INSTRUMENT  CO. 

ELECTRICAL  PRECISION   INSTRUMENTS 

636-640  East  State  Street 
TRENTON,   N.  J. 


:FR£AiS= 


Freas  Electric  Laboratory  Apparatus 

DEPENDABLE  -  DURABLE  -  ECONOMICAL 

Freas  Tube  Fummce 

A  dependftble  scientific  apparaioi  for  mftking 
explofiiye  tests  of  poWerized  materials  of  ever  j 
description. 

The  material  to  be  tested  is  enclosed  in  an 
inner  glass  tnbe  which  is  inserted  in  a  metal 
flask  and  secorelj  sealed  before  placing  in 
fomaoe.  The  heavj  composition  hood  pre- 
vents contents  of  tubes  from  causing  injurj  in 
case  of  explosion. 

This  furnace  is  constructed  of  the  most  dur- 
able materials  and  its  operation  is  entirelj 
automatic. 

PRE  AS  l^BE  FURNACE  ^''**  ^^  D€sertpthfm  LUtraiurm 

For  Sale  by  all  Laboratory  Apparatus  Dealers 

lHanufactured  by 

The  Thermo  Electric  Instrument  Co. 

8  Johnson  Street  NEWARK,  N.  J. 

APPARATUS 
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CADMIUM  STANDARD  CELLS 


K^^^'-; 


For  VM  wHh  potcBtloncUn.  dccCroBeten,  mnd  bilUitlc  gilvim»-> 
Eft,  or  ufaarevw  dte  a  procfaion  ftUMtafd  of  ilnrtwiiiuUvt  foroi  to 

led. 

H«(fi^la  Tcmperatim  CocOcifittt 
fflghly  Cooftutt  B.  K.  F. 

Cbtit«nt4  tko^etfoJIy  iai3e<l  in  gbia»  oo  that  iDveriai  of  dectzo- 
miHive  for^  du?  to  evapontion  ii  imposftlble* 

Mounted  LD  mould^  box,  or  tmtAaM&ted^ 

My  com  pa  Hue  »rtlAcate  AcoDiopuiict  <a<:Ii  ceD  without  cS^Art^ 

Burrau  of  StMjidajdt  certificate  cztrat 

Oii  Novi^db^  1  j^  TQifr.  thrw  oofmil  cadzniuni  ceUa  iiimd«  br  m« 
wersi  certified  by  the  Bureau  of  Stuidirdfl  a«  dtffefiaf  from  ttusii  (n>i3p 
of  reference  celia  by  ]tm  thui  oti«  p^H  In  one  hundred  thotukfid.  all 
t  hrec  having  the  Hme  value- 
On  March  30  iQio^  after  the  la pw  of  thjree  yean  and  four  numtht, 
the  same  three  celln  were  aj^m  cx^mpared  by  the  Butrau  of  Standarda- 
The  EnajELmum  did^ersice  umonE  the  tliree  w^n  1e»  lh«A  one  part  per 
hundred  tliouiaudH  and  the  [Daiiiiiuin  difference  from  their  certified 
value  of  iQr6^  w^i  ttm  thsn  one  part  per  hundred  tlu}u«and> 

In  other  wordi.  these  ce!9s  ihowed  a  deicfee  of  oonfAancy  to  all 
intents  equ;^]  to  that  ctmaidered  most  highly  vlisfactoryn  If  not  reeoArk- 
abie^  in  the  very  beit  type  of  precision  reaiitaiic«  it^uidafdL  {tHK 
Btil.  Bur*  of  St»nd-  Vol.  s,  No-  i.  p.  4^7.) 

The  celli  in  question  were  in  no  viae  «pecLa].  They  we  made 
of  the  materlala  regulaTly  prepared  by  Die,  and  were  tH  up  with  ao 
Ereater  care  than  that  conitantly  employed  in  the  makinf  of  my  vtan- 
dardft. 

Marion  Eppley, 

(A.M.,  Ph.D.) 

Physico-chemical  Apparatiu. 
NEWPORT,  R.  I. 


COMPTON 

QUADRANT 

ELECTROMETER 

PROBABLY  THE  MOST 
SENSITIVE  ELECTRO- 
STATIC INSTRUMENT 
AVAILABLE 

Ask  for  CtUalog  16 

PYROLECTRIC 
INSTRUMENT  CO. 

PYROMETRIC  AND   ELECTRICAL 
PRECISION    INSTRUMENTS 

636-640  EAST  STATE  STREET 
TRENTON,  N.  J. 


Central  Bleetrical  8jittm  of  Compton  BltctroflMtor 
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Batteries 


V 


^Chloride  Accumulators" 

and 

''Exiile  Batteries'' 

Are  thorooghly  satisfactory  for  scientific 
work,  which  accounts  for  their  being  used  in 
so  many  of  the  educational  and  research 
laboratories  thronghont  the  United  States. 

If  yoxL  are  equipped,  and  after  long  service 
your  ** Chloride"  battery  needs  some  re- 
newals ;  or  if  you  contemplate  a  new  instal- 
lation we  are  ready  to  serve  you. 

By  arrangement  with  the  fectory  we  act  as 
Special  College  Representatives  and  are  pre- 
pared to  furnish  portable  or  stationary  out- 
fits, with  any  number  of  cells  for  current 
capacity  from  |  ampere  to  any  maTimum 
desired. 

May  we  send  you  catalog?  To  aid  us  in 
rendering  good  Service,  please  state  what 
your  requirements  are. 


JAMES    G.    BIDDLE 

1211   ARCH   STREET 
PHILADELPHIA 


Have  you  placed  all  your 
Order*  for  the  Fail? 

If  not»  let  us  give  jron  our  quotation* 

We  offer  herewith 

Thermometers 

for  immccliate  delhrenr 

Chemical  Thennometers  engraved  on 
stem,  each  nitrogen  filled,  with  air  ex- 
pansion bulb,  well  annealed  in  cardboard 
tubes. 

110  degree  C  or  equivalent  F...$10  perdoz. 


150 
200 
250 
300 
360 


11 
12 
13 
14 
16 


Jena  NORMAL  Glass  Thermometers 
engraved  on  stem. 

llOdegreesC $20  per  doz. 


28 


t  f      ( ( 


t  C  (( 


250      ••        '' 

360      ''       " 32 

Also  Thermometers  divided  in  i/5th  and 
i/ioths  in  all  ranges 

Allihn  or  Anschuetz  Thermometers  in  sets 
prices  upon  request 

Chemical  Thermometers,  each  with 
enclosed  Milkglass  Scale,  diameter  about 
1/4  inch  or  6  mm. 

llOdegreesC $40  per  doz. 

250      •'       " 50   "     •* 

360      *•       " 60   "      " 

BECEMAN  THERMOMETERS— each 
with  auxiliary  scale  made  of  best  Jena 
Glass,  guaranteed  accurate,  each  Si  5. 00. 

Scientific  Utilities  Coo,  Inc 

LABORATORY  SUPPLIES 
Mannfachiren  18  E.16th  Street 

Import-Export  New  York,  N.Y. 

In   qnantitleB  apecial  di&eonnt  allowed 
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Marine  Biological  Laboratory 

W0008  HOLK,  MASS. 

Bioloslcai  Material 

1.  Zoolofff.  Preserred  material  of  all  types  of  aaimala  for 
(daaa  work  and  for  the  muaaom. 

2.  EpBbryologjr.  Stages  of  some  Inyertebrates,  fishes  (in- 
dladlng  Acanthias,  Amia  and  Lepidosteui),  Amphibia,  and 

some  T»*inTnAlj, 

S.  Botany.  Preserved  material  ot  Algae,  Fungi,  LtTer- 
worts,  Mosses,  Ferns  and  Seed  Plants. 

4.    MJcroeeops  elides  in  Baeteriolofy,  Botany  and  Zodogj. 

B.  Life  Hlstorlea*  Germination  Studies,  and  Natural  Hls- 
korj  Groups.    Catalogues  ftiralsbed  on  application  to 

QEORQE  M.  QRAY,  Curator 
Woods  Nolo,  Mass. 

The  Ellen  Richards  Research  Prize 
of  $i»ooo  IS  offered  for  award  in  the  year 
1 92 1.    Theses  by  women  based  on  inde- 
pendent   laboratory  research  are  eligible 
for  competition. 

For  circulars  of  information  and  appli- 
cation blank,  apply  to  Dr.  Florence  R. 
Sabin,  Johns  Hopkins  Medical  School, 
Baltimore,  Maryland. 

J^CMdy  Shortly 

THE  PHYSICS  OF  THE  AIR 

By  WILLIAM  J.  HUMPHRBYS,  PhJ). 

Professor  of  Meteoroloffical  Physics.  U.  8.  Weather  Bureau 

A  rational  and  dednctive  treatise  on  the  physics  of 
the  atmosphere.  Of  great  valne  to  meteorologists, 
ph3rsicists  and  the  aviator. 

650  pages,  many  iUostrations,  8yo.    Price  |5.00 

Addrtss  orders  Mnd  tnqoMes  io 

THE  FRANKUN  INSTITUTE 

PMLADBLPHIA,  U.  S.  A. 


WANTED:  Applicants  for  Extension  Plant 
Pathologist;  salary  $2  400.  State  training,  ex- 
perience and  parties  for  reference.  Address 
Department  of  Botany  and  Plant  Pathology, 
Kansas  State  Agricultural  College,  Manhattan, 
Kansas. 

MEDICAL  COLLEGE  OF  VIRGINU 

RICHMOND,  VIRGINIA 

TWO  POSITIONS  are  open  in  this  school  with  a 
salary  of  |2»000  per  year  each:  Associate  in  Pathol- 
ogy and  Associate  in  Anatomy.  Only  men  with  a 
doctor's  degree  need  apply,  and  men  with  experi- 
ence preferred.    Address  E.  C.  L.  Miller,  Dean. 


Microscope 

I2U1  Editkm,  PuUbhcd  April  10,  lfl7 

iU-Wflittan  mad  l«fi«ly  R».41kMtral«l 

•r  SIMON  HENRY  GAGE  mi  CormO  Uaiiirfif 


Th© 


OQMSTOCK  PUBLISHING  CO,,  Ithaca,  W,  Y. 

BIOLOGICAL  MATERIAL 

FOR  EXHIBITION  AND  DISSECTION 

amnd  for  nriee  liH  of  ttooloifical  tand  frtftaMiool 
tniUerUU 

H.  EDW.  HUBERT 

3615  MalpomMie  St.  New  OrlauM,  U. 


MERCURY 

C.  p.  and  redlEtilled  in  any 
quantity 


THE  CHEHDCAL  PRODUCTS  CO. 

2715  St.aairAve..N.E. 

CLEVELAND,  OMO 


Prof.  F.  A*  Smnd«r*s  Wa^  Pro  Jm- 
tkmSlldo 


WiiL  Gaertner  &  &)> 

Standard  Apparatus  of 

New  and  Improved 

Designs 

Precision  Measuring  In- 
struments of  great  variety 

5345-5349  Lake  Park  Ave. 


Readlnc  Of  If  fer  TVp- 

Class,  $3.00 
Chicago 
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Type  T.  R.  Single  Tube  Rheostat 


No  Laboratory  Sqoipment  la  complett  without  some  yariable  reiiitaiices.  To  maintain  tlie 
hifh  standard  of  your  outfit  we  suggest  the  addition  of  some 

^^Becbro'^  Sliding  Contact  Rheostats 

(Tubular  and  Stone  Types) 

Thousands  of  these  rheostats  have  been  manufactured  and  sold  by  us  (the  original  American 
Manufacturers)  to  most  all  Uniyersities,  Colleges,  Technical  Schools  and  Industrial  Concerns  and 
haye  always  giyen  entire  satisfaction. 

Write  for  Bulletin  C-S 

D  17  /^  1^      D  D  i^  G         3640-42  Nortti  Second  Street 
t^MLK^T^     DI%.V^a«  PhUadelpliia.  Pa. 


rFRCAiSi 
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IN  addition  to  exhibiting  our  well-known  FREAS 
OVENS,  and  other  electrical  laboratory  apparatus,       ^ 
at  the  Sixth  Exposition  of  Chemical  Industries, 
Grand  Central  Palace,  New  York  City,  throughout 
week  of  Sept.  20th,  You  will  be  interested  to  see  our  ^ 

latest  pieces  of  apparatus  /  ]g 

The  Freas  Water  Still  p 

The  Freas  Swirl  r 

A 

YOU  are  cordially  welcomed  to  our  Booths  Nos.  T 
232-233  where  we  shall  be  pleased  to  demonstrate  U 
as  well  as  take  up  and  discuss  with  you,  any  of  R 
your  constant  temperature  problems.  ** 

Sale  Pantoes  and  Mamilactiirers 

The  Thermo  Electric  Instrument  Co. 

8  Johnson  Street  NEWARK,  N.  J. 

APPARATUS 
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'T'HAT  on  and  after  September  15, 
1920,  the  Harmer  Laboratories 
Company  occupies  its  new  and  com- 
pletely equipped  plant  in  Lansdowne, 
Pa.,  which  is  just  outside  Philadel- 
phia and  readily  accessible  by  train 
or  trolley. 

Improved  facilities  will  not  only 
enable  us  to  strictly  maintain  the 
high  standards  of  Harmer  Bacterio- 
logical Dyestuffs  but  also  to  mate- 
rially increase  their  output  and  coop- 
erate to  even  a  better  extent  in  the 
matter  of  delivery  and  individual 
service. 

A  cordial  invitation  is 
extended  to  all  ^  those  in- 
terested to  inspect  these 
new  quarters  and  meet 
the  organization  that  is 
dedicated  to  the  promo- 
tion and  development  of 
All- American  scientific 
dyes  and  chemicals.  In- 
cidentally, do  you  have 
our  complete  list  ?  A 
postcard  brings  it. 


Wie  HARMER]^ 

I    LABORATORIES 

^  LANSDO-WNE,  PA. 
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THE  CENCO  FRICTION  DRIVE 

UNIVERSAL  MOTOR  STIRRER 

Has  Attained  Unusual  Popularity  Because  of  Many  New 
and  Unusual  Features 

These  Featnree  and  Some  Suggeeted  Ueea  are  Shown  Below 


NO  LOSS  OP  POWER 
ON  LOW  SPEED 

is  a  Pieature  which  Re- 
ceived Especially  Favor- 
able Comment 


Direct  Stirring 


Jl.. 


■•  -''ij 


Used  as  Rotator  for  Anodes 
in  Electrolytic  Analysis 


Stirring  with  Flexible 
Shaft  to  Avoid  Corrosion 
of  Motor  by  Acid  Fumes 


As  Anode  Rotator  with 
Flexible  Shaft 


As  a  Source  of  Power  for  Driv* 
ing  Laboratory  Derices 


Complete  Deaeription  and  Price  will  be  found  in  Bulletin  8sS 

Central  Soentihc  Company 


4S0  East  Ohio  Straat 


CHICAGO,  U.  S.  A. 
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Natural  History  Material 

ZOOLOGY  MINERALOGY 

We  have  been  handling  Natural  History 
Material  of  all  kinds  for  the  past  fifty  years, 
and  so  have  accumulated  a  very  complete 
stock.  Our  prices  are  as  low  as  the  quality 
of  the  specimens  will  permit.  We  are  con- 
stantly preparing  circulars  and  price  lists 
covering  our  material  in  the  different  branches, 
which  we  will  be  pleased  to  send  free  of 
charge  to  the  readers  of  Science. 

Same  cf  our  recent  drcidars : 
S-121  ftare  Bird  Skins 
8-122  Motmted  Bird  Skins 
8-98    Materia  lAr  Dissection 
8-123  PhiUppins  Land  ShsUs 
8-120  Special  Minerals 
8-110  Complete  Trflobites 
8-111  Jurassic  Fossils 
S-119  Cretaceous  Fossils 


CONCHOLOGY 


GEOLOGY 


Ward's  Natural  Science 
Establishment 

Collage  Ave.  Rochester ,  N.  Y. 


Naturalists'  Si^pfies 

We  carry  a  sleek  f er  promjpt  U&mtj 

I.  Collecting  Utensils. 
II.  Breeding  Apparatus  and  Cages  for  Living 
Animals. 

III.  Preparing  and  Preserving  UtentOs. 

IV.  Cabinets  and  Insect  Cases. 

V.  Magnifien^  Microscopes  and  Accessories. 
VI.  Botanists*  Suppfies. 
VIL  Explorers*  and  CoUecton*  Camp  Outfits. 
VIIT.  KCscellaneous  Naturalists'  Supplies. 
IX.  Oologisu*  Supplies. 
X.  Aquaria. 

XI.  Books  and  Publications. 
XII.  Chemicals 
K-SMi 


CabiBSts  oi  Glass  and  M «tal 

ir«w  Dlvstimtod  Biologiad  Catalogne  will  be  sent  free 
of  chsrge  upon  avplicatioii 


THE  KNT-SCHEERERCORPORAHON 


Dept.  ef  Nalttral  Science 
G.Lacal«PluD. 


4C4-410W.27tIiSl 
New  Yevk  City 


^;^;,filterPapers 


— the  UniTersal 
Standard  for 
laboratory  work 

QuAlitatxre  Pmf»erft 

No.    L     For  eeneral  work. 

No*    2.     For  fine  predpiUtca.    Very 

Nq,    3.     Heavy.     For  Uie  finest  ptdd- 

No.  A,  Far  aclaCinoiia  and  l^ree 
particle  prccinltates.  Ex- 
tremerljr  rapid. 

Single  Acid  Washed 


No.  3<J. 


Very 


^.'-■ 


For  Sue  prcdpitiilei. 
rapid. 

No.  31.  For  ffeUCltioii^  and  lanre 
particle  (not  fine)  prcdpi- 
tates.  The  most  rapid  Filter 
Paper  made. 

Double  Acid  Waihed 

No.  AQ,     For     EcncnU     quantitallTe 

work. 
No.  4L    Very    rapid*     Not    ffjr   uk 

with  fine  precipe i«te«. 
No.  4Z.     For  extremely  fine  precipi- 

tatea,  with  or  without  vao 

uum. 
No.  44,     Lower  asb  than  «ny  aborc 

mentioned.      J^of   the    moat 

exacting  aoalysea. 
No.  50.     llaniened.       For     filtfiriii£ 

Are  you  using  the  Wbatmao 
grade  best  suited  to  your 
work  ? 


artrl  Ctttuida: 

H.  REEVE  ANGEL  &  CO. 

DiCO&POKATfiD 
7.^1 1  Spruce  Str««t    N«w  Ymtk 
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Hkw  Suubs 

Vol.  Ln,  No.  1345 


Friday,  October  8,  192 


PUBLISHED  1920 


Regent  Blakiston 


J:dOPY  MllSbUVI 

OLX  Copies,  15  On. 
Ahkual  Subsobiptzof,  16.00 


KS 


MARSHALL.  A  Dictioiianr  of  Eaqilosivet.  By  Arthur  Marshall,  A.C.G.I.. 
Chemical  Inspector  British  Ordnance  Dept.      Qoth  $3.75. 

BARNETT.  A  Textbook  of  Organic  C3i«nislry.  By  E.  De  Barry  Bamett, 
fi.Sc.  (Lond.)  Sir  John  Cass  Technical  Institute.      Illus.      Cloth  $5.00. 

BARNETT.  The  Prepari^km  of  Organic  Compoands.  2d  Edition.  By  E. 
De  Barry  Bamett,  B.Sc.  (Lond.).     54  Illustrations.     Cloth  $3.25. 

MOUNARI.  General  and  Industrial  Inorganic  Qiemistry*  2d  Edition.  Re- 
vised and  Amplified.  By  Ettore  Molinari  (Milan).  Translated  by 
E.  Feilmann,  B.Sc.  (Lond.).  330  Illustrations,  2  Plates.  Cloth 
$12.00. 

H ATSCHEK.     A  Laboratory  Manual  of  Elementary  Colloid  Chemistry.     By 

Emil  Hatschek.      (London.)      20  Illustrations.     Cloth  $2.00. 

BROWN..  A  History  of  Chemistry.  2d.  Edition  Revised.  By  J.  Campbell 
Brown,  D.Sc.,  Late  Professor  of  Chemistry,  University  of  Liverpool; 
Edited  by  H.  H.  Brown.      107  Illustrations.      Cloth  $6.00. 

SCHNEIDER.  The  Microbiology  and  Nficroanalysis  of  Foods.  By  Albert 
Sdmeider,  M.D.,  Ph.D.,  Formerly  Microanalyst  in  the  U.  S.  Bureau  of 
Chemistry.      1  3 1  Illustrations.      Cloth  $3.50. 

SCHNEIDER.  Pharmaceiitical  Bactmok>gy.  2d  Edition  Revised,  Enlarged. 
By  Albert  Schneider,  M.D.,  Ph.D.  97  Illustrations.     Cloth  $4.00. 

GAGER.  Heredity  and  Evolution  in  PlanU.  By  C.  Stuart  Gager,  Director 
Brooklyn  Botanic  Garden.      113  Illustrations.      Cloth  $1.25. 

MacNEAL.  Pathogenic  Micro-Organisms.  2d  Edition  Revised.  By  Ward 
J.  MacNeal,  M.D.,  Prof,  of  Pathology  and  Bacteriology  N.  Y.  Post- 
Grad.  Med.  School.    221  Illustrations.    Cloth  $4.00. 

McMURRICH.  The  Development  of  Ae  Hamm  Body.  6th  Edition  Re- 
vised, Enlarged.  (Textbook  of  Human  Elmbryology. )  By  J.  P. 
McMurrich,  Fli.D.,  LL.D.,  Prof,  of  Anatomy,  Univ.  of  Toronto.  290 
Illustrations.     Cloth  $3.25. 

HAlRMAN.  Laboratory  Outlines  for  Embryology.  2d.  Edition  Revised. 
By  Mary  T.  Harman,  Ph.D.,  Assoc.  Prof,  of  Zoology,  Kansas  State 
Aisricultural  College.     Cloth  $1.00. 


P«  BlaJdston's  Son  &  Co.     PnbUsliers,  Philadelphia 
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NEW  BOOKS 

KEW 
Cretaceous  and  Cenozoic  Echinoidea 
of  the  Pacific  Coast 

133  Pages,  40  Plates,  Paper  $2.50 

^  SWARTH 

Revision  of  the  Avian  Genus 
Passerella 

149  Pages  Paper  $1 .  75 

ALLEN 
Plankton  of  the  San  Joaquin 
River 

292  Pages  Paper  $3.00 

Carrimgm  Extra 


Tke  University  of  California  Press 


iiffcdtf,  OlifMk 


If  East  47tkSlrMt,  Nmt  Ttik 


Internal  -  Combustion 
Engines 

By  WaUace  L.  Llnd»  U.S.N. 

Embodies  the  very  latest  information 
upon  the  subject.  All  important 
types  of  motors,  including  airplane 
and  automobile  motors,  are  dis- 
cussed and  illustrated. 
Of  special  interest  and  practical 
value  is  the  chapter  on  'Troubles/* 
which  deals  with  both  causes  and 
remedies. 

Por  engineering  courses  and  schools 
for  aviators  and  automobile  operat- 
ors. 

QINN   AND  CX)MPANY 
70  Fifth  Ave.        New  Yorlc 


ANNOUNCING 

"The  New  Physics" 

By  DR.  A.  C.  CREHORB 

AuOiar  of'Thm  Mysimy  cfMattm', " 
*'Tfm  Atom,"  Etc, 

This  is  an  incisive  analysis  of  recent  re- 
search in  physics.  It  develops  simplified 
expressions  for  all  electrical  units  in  terms 
of  length  and  time,  showing  specific  induc- 
tive capacity  and  magnetic  permeability  to 
be  the  reciprocals  of  a  velocity  and  consider- 
ing electronic  mass  as  a  function  function  of 
velocity.  It  includes  discussion  of  the  gravi- 
tational equation  and  of  electro  magnetic 
theory  based  upon  the  generalized  Minkowski 
space,  thus  leading  to  new  and  valuable 
concepts. 

128  pp.,  A}i  X 6.    Price,  |2.00  postpaid 

A  Book  Every  Physidst  Should  Own 

Piiblislied  November,  1920,  by 

Journal  of  Electricity 

Rialto  Bldg.,  San  Fraadsco 


THE 
BAHAMA  FLORA 

BY 

Nathaniel  Lord  Britton 

Diraetor-iB-Chitr  of  tht  N«w  York  BoCuded  Qu6m 
AKD 

Charles  Frederick  Millspaugr 

Coiator of  Botaar in ^tFMI llanm «r 

An  octavo  volume  of  695  pages 
Published  by  the  authors 

Copies  may  b$  obiaiited  from 

Mr.  G.  K.  Ackbrman 

Lorillard  Msnrion 
Bronx  Park  New  York  Gty 

Prieo$6.os»  whiek  imolndeo p^otmie 
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Galvanometers  and  Reading 

Devices 

Whatever  your  requirements  in  a  galvanometer,  you  may  be  sure  of  ob- 
taining from  us  the  instrument  to  meet  them,  if  they  can  be  met  in  a  commercial 
galvanometer. 

Many  types — ^portable  pointer,  portable  lamp  and  scale,  wall  tjrpe,  high 
sensitivity,  and  others — are  available.  Each  type  may  be  had  with  one  of  several 
sets  of  characteristics,  for  best  performance  in  particular  applications. 


The  illustration  shows  the  Type  B  Galvanometer  with  our  No.  2193  Lamp 
and  Scale  attached — ^the  whole  comprising  a  single  unit  which  gives  maximum  ease 
of  manipulation  and  reading,  with  great  sensitivity. 

Catalog  S20  is  a  treatise  on  Gatvanome- 
iers  ^which  may  be  had  for  the  asking 


LEEDS  &  NORTHRUP  COMPANY 

Electrical  Measuring  Instruments 
4901  Stenton  Avenue  PHILADELPHIA,  PA. 
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Dehydrated  Culture  Media 

ACCURACY  is  the  gOBl  of  all  work  in  bacteriology,  as  wel  as  in 
chemistry.  It  is  better  served  when  all  bacteriologists  woik 
with  uniform  culture  media,  standardized  to  a  high  degree  of 
uniformity,  as  in  the  use  of  ''Difco"  Culture  Media,  Ddiy- 
drated.  Uniformity  of  culturad  factors  is  assured,  either  for 
the  Mune  worker  at  di£Ferent  times,  or  for  di£Fercnt  workers 
at  the  same  time. 

SPEED  is  greatly  desired  in  bacteriological  procedure  and  no  ad- 
vance in  this  respect  has  been  made  for  many  years  that  com- 
pares with  the  use  of  ''Difco''  Culture  Media,  Dehydrated. 
The  saving  in  time,  as  contrasted  with  the  old  methods,  is  easily 
demonstrated,  and  the  difference  is  incredible. 

CONVENIENCE  becomes  a  prime  consideration  when  accuraqr 
and  speed  are  at  stake.  The  convenience  of  **  Dif co  "  Culture 
Media,  Dehydrated,  can  be  appreciated  only  by  actual  trial. 
Think  of  having  a  dozen  different  formulas  in  convenient 
packages  on  your  shelves,  needing  only  one  weighing  and  the 
addition  of  water  to  obtain  a  medium  ready  to  sterifize. 

ECONOMY  is  a  consideration  when  quality  has  been  satisfied. 
The  use  of  ''Difco''  Culture  Media,  Dehydrated,  assures 
economy,  not  only  thru  the  factors  of  Accuraqr»  Speed,  and 
Convenience,  but  by  actual  comparison  of  costs,  bas«i  on 
materials,  labor  and  time. 


More  than  a  dozen  standard  formulae,  all  carried  in  stock  by 
the  principal  dealers  in  scientific  supplies.  Descriptive  bulle- 
tins upon  request. 


Your  inquiriaa  an  aolicitad 


DIGESTIVE  FERMENTS  COMPANY 

DETROIT,  MICHIGAN,  U.  S.  A. 
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Apparatus  for  Experimental  Work  and  Research 


^  Current  (froailjun&JOcket) 
>j  Smoking  pi$tB 


Mfer  ptitify 


Pharmacology,  Physiology,  Experi- 
mental Therapeutics 

Long  Paper  Kymograph, 

Tambours,  Myocardiographs, 

Oncometers,  Plethysmographs, 

Artificial  Respiration  Machines, 

Recording  Machines,  Animal  Ta- 
bles, 

Arterial  Canulae,  Heart  Levers, 
Smnd  for  Catalogue  No.  30 


The  Max  Wochcr  &  Son  G)* 

HIGH  CLASS  SURGICAL  XND  SCIENTIFIC  INSTRUMENTS 
23  WEST  SIXTH  STREET  dNONNATI,  OHIO 


FRCAS: 


FREAS 

Standard  in  Constant  Temperature 

Electric    Ovcns^    Incubators^ 
T 

Water  Baths^  etc*  E 

' M 

Absolutely  automatic,  they  are  DEPEND-  P 
ABLE  FOR  LONG  CONTINUOUS  UNAT-  V 
TENDED  OPERATION.  ^ 

Freas  Small  Sensitive  Water  Thermostat  A. 
sensitive  to  i/ioo®C.  ^ 

Designed  for  bacteriological  and  physical-  U 
chemical  work.  R 

Write  far  descriptive  IHetMiure 

For  Mle  by  all  Laboratorj  Apparatni  DMlen 

Manuf Actiar«d  bj 

The  ThermoElectricInstrumentCo. 
8  Johnson  Street  NEWARK,  N.  J. 
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8tod«nU'  ClmaUtry  Detk  No.  862.    Ezpotod  plumbing  mad  traafiu. 
uxtmmn  •tndenU  worldiif  in  Mctioiw  H  dfbt 

"Without  Qualification'* 

To  praise  a  manufactured  product  ''without  qualification"  implies 
that  it  occupies  a  unique  and  unusual  position  in  its  field 

We  have  always  claimed  for  Kewaunee  this  position  in  the  field 
of  School  Laboratory  Furniture,  and  it  is  refreshing  to  have  our 
opinion  endorsed  so  completely. 

A  well  known  California  Principal  wrote  as  follows : 

''Without  qualification  I  would  pronounce  your  products  the 
finest  human  genious  and  skill  has  yet  produced.  I  heartily  appreciate 
your  effort  to  coordinate  your  labors  with  ours  in  the  school  room,  in 
an  endeavor  to  raise  the  standards  of  cleanliness,  economy  of  time,  and 
efficiency  among  our  young  people.  It  would  be  difficult  for  me  to 
suggest  a  real  improvement  upon  your  laboratory  furniture.'' 

Address  all  inquires  to  the  factory  at  Kewaunee. 

UBORATIRr      FURNITURE  ^^EXTEKTS 

New  York  Office  ,,5  |^,„^^,„  34^^^  70  Frfth  Avenue 

KEWAUNEE.  WIS. 

BRANCH  OFnCBS: 
Cbicaoo  Atlilrta  Dauas  Kansas  CRT  Spokahb 

Columbus  Albzahdbia,  La.       El  Paso  MmnsAPOLD  SanPsahcisco 

IittlbRock  Denver 


Digitized  by  LjOOQ IC 


SCIENCE— ADVERTISEMENTS 


vu 


R0i«are]i  Libotmtofj 

Geatif&l  Electric 
Company' 


Electric  Vacuum  Furnaces 

for  obtaining  very  high  temperatures 

The  Arsem  Vacuum  Furnace  is  a  product  of  the  Research  Laboratory  of  the  General 
Electric  Company.  It  produces  temperatures  sufficient  to  melt  platinum,  iridium  and  similar 
metals  and  such  materials  as  slags,  refractories,  etc.  The  following  are  some  of  its  various 
uses: 

Preparation  of  metals,  alloys  and  various  compounds. 

Determination  of  melting  points  by  an  optical  pyrometer  or  by  reference  to 

the  furnace  calibration  curves. 
Calibration  of  optical  pyrometers. 

Distillation  of  refractory  substances  for  separation  or  purification. 
Study  of  equilibrium  in  the  reaction  depending  upon  the  pressure  of  the 
gaseous  phase. 

This  furnace  comprises  an  electric  heater  enclosed  in  a  vacuum  chamber.  Two  types  are 
made — a  vertical  type,  large  and  small,  and  a  box  tsrpe  for  still  greater  capacities. 

For  producing- the  vacuum  required  in  the  Arsem  furnace,  a  two-stage  rotary  oil-sealed 
pump,  also  developed  by  the  G-£  Research  Laboratory,  is  recommended. 

Our  general  office  at  Schenectady  will  be  glad  to  supply  further  information. 


General^Electric 


General  Office 
Schenectady  NY 


Company 


Sales  Offices  in; 
all  large  citie^ 
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Wayte  Laboratory  Centrifuge 


This  centrifuge  has  been  designed  and  built  to  supply  an  ever 
increasing  demand  for  a  laboratory  apparatus  that  will  quickly  and 
efficiently  separate  crystals  and  precipitates  from  their  mother 
liquids  by  centrifugal  force.  The  centrifugal  basket  revolves  at  a 
speed  of  up  to  10,000  revolutions  per  minut^,  forcing  the  liquid 
through  a  fine  mesh  screen  into  the  outer  curb  from  whence  it  is 
drained  into  a  graduate  or  other  receptacle. 

The  machine's  outer  casing  is  made  of  the  finest  cast  iron.  All 
of  the  gears  are  cut  and  are  enclosed  at  the  base,  protected  from 
moisture  and  are  silent  and  powerful  in  their  action.  The  per- 
forated basket  is  made  of  solid  bronze  and  will  hold  about  i  lb.  of 
material.  The  diameter  of  the  basket  is  about  4j4"  and  revolves  at 
the  speed  of  3,000  revolutions  per  minute  to  20  turns  of  the  handle, 
and  by  increasing  the  speed  of  the  handle  the  machine  may  be 
brought  up  to  10,000  revolutions  per  minute. 


Send  for  descriptive  circular, 
stock. 


Price  $95.00.    Delivery  from  our 


E.  H.  SAROENT  &  CO. 

ImPORTBRS,  MaKKRS  ANI>  DBAL.BRS  IN  CHEMIC>WLJ9 
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CHICAGO,  ILJL. 
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American  Medical 

MUSEUM   JARS 


PATENTED 


The  first  rectangular  Muteum  Jar  made  in  America 
Far  superior  to  the  Jars  formerly  made  in  Germany 


Made  of  perfectly  clear  and  colorless 
glass,  thoroughly  annealed,  so  that  all  in- 
ternal strains  are  removed. 

The  comers  and  edges  are  thick.  The 
possibility  of  breakage  is  therefore  reduced 
to  the  minimum. 

The  surfaces,  inside  andout,  are  polished 
planes,  so  there  is  no  distortion  of  the  object 
placed  within. 

The  tops  of  the  jars  are  ground  true 
and  the  reinforced  edge  provides  a  wide 
surface  for  tight  sealing. 

Bottom  surface  is  ground  flat  so  that 
the  jar  sets  firmly. 

The  small  recess  at  the  top  of  the  jar 
will  hold  a  glass  rod  or  frame  to  support 
the  specimen. 

Covers  are  of  the  same  quality  of  glass, 
are  polished  and  correspond  with  the  jar 
and  are  ground  to  fit  perfecdy. 


-JbHIftjfv 
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olModical 
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HEARSON    INCUBATORS 

THB    TBST 

IN  OUR  8TOCK  FOR  IMMBDIATB  8HIPMSNT 

OF   8ERVICB 


No.  20842.     Hcarson  Inevbator. 

For  simplicity'  and  certainty  of  temperature  regrulation,  whether  heated  by  fra*.  oil  or 
electricity,  and  for  uniformity  of  temperature  distribution  throughout  the  incubating 
chamber — to  within  1/2  ©O — ^we  recommend  Hearson  Incubators. 

Height  IVldth  Depth         E^vlpmemt  Prtoe 

20822.  Hearson  laeabator       9  x  9  x  12  inches                   Oas                9100.80 

••               Oil                 100.80 

-          Electric  110  volts 100.80 

12x12x14  Inches                Gas                11S.20 

Oil  115.20 

20880.           "                  "               • Electric,  110  VOlU 120.75 

15x15x18  inches                Oas               108.00 

"       "       "       "                        Oil         108.00 

Electric  UO  volU 172UW 

20x20x24  inches                 Gas                288.75 

Electric  110  volts 202.00 

20842.           "                 "             18x14x86  inches                 Gas                282.25 

20848.           "                 "               "       '*       "       "           Electric  HO  volts 810.00 

Prieem  mnt^ect  to  change  without  notico 

ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE.   RETAIL  AND  EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA.  U.  8.  A. 
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THE  RESEARCH  SPIRIT  IN  EVERYDAY 
LIFE  OP  THE  AVERAGE   MAN^ 

Eesearch  has  been  considered  generally  as 
a  phase  of  effort  quite  distinctly  set  off  from 
the  natural  course  of  human  interest.  It  is 
my  purpose  to  discuss  the  spirit  or  attitude  of 
investigation  as  normally  involved  in  the 
everyday  working  plans  of  the  average  person. 

Of  the  significance  of  research  in  all  fields 
of  our  endeavor  the  extraordinary  advances 
and  applications  of  science  in  the  recent  war 
have  not  left  the  world  in  doubt.  For  nearly 
half  a  century  Oermany  had  been  known  as  a 
nation  given  to  investigation  in  a  great 
variety  of  little  explored  subjects,  and  gov- 
erned in  considerable  measure  in  accordance 
with  the  resiQts  of  such  researches.  The 
strength  of  German  military  organization, 
backed  by  scientific  and  economic  interests 
welded  into  one  powerful  instrument,  brought 
to  all  the  Allied  Powers  full  realization  of  the 
need  for  a  supreme  effort  of  intellect  in  many 
kinds  of  scientific  and  economic  operation 
previously  unknown.  The  result  of  this  re- 
action was  a  stupendous  contribution  to  ap- 
plication of  researcL  Incidental  failures,  due 
to  unpreparedness  and  to  lack  of  organization, 
may  not  detract  from  the  importance  of  what 
was  thus  produced. 

No  less  clear  is  now  in  post-war  reconstruc- 
tion the  evidence  of  need  for  entirely  new 
views  of  old  knowledge,  for  immediate  answer 
to  old  questions  not  yet  solved,  and  for  quick 
results  of  investigation  on  problems  of  con- 
struction never  before  encountered.  As  had 
been  predicted,  we  find  ourselves  to-day  going 
forward  to  new  plans  of  human  organization, 
but  more  unsatisfactorily  prepared  for  the 
complex  situations  of  the  new  era  than  we 

1  Delivered  as  the  address  of  tlie  retiring  presi- 
dent of  the  Pacific  Division,  American  Association 
for  tlie  Advancement  of  Science  at  Seattle,  Wash- 
ington, June  17,  1920. 
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were  for  the  more  narrowly  limited  and  clearly 
defined  issues  precipitated  by  sudden  climax 
of  war.  Conflict  such  as  that  through  which 
we  have  just  passed  intensified  interest  and 
brooked  no  delay  in  judgment.  Reconstruc- 
tion imder  peace  conditions  sets  no  precise 
time  limits  for  its  decisions.  Therefore,  we 
face  to-day  the  settlement  of  great  questions 
upon  which  the  future  of  the  world  depends, 
but  without  that  definite  intention  of  judg- 
ment called  forth  by  the  immediate  urgency 
of  war-time  crises.  Our  need  for  solving 
present  vital  problems  requires  a  dear  under- 
standing of  what  the  questions  are  and  a 
determination  of  the  responsibility  for  their 
solution.  While  we  may  assume  that  this 
responsibility  rests  more  heavily  upon  some 
than  it  does  on  others,  it  is  my  purpose  to 
call  attention  to  the  part  which  all  thinking 
people  have  in  the  movement  to  bring  these 
great  issues  to  settlement 

In  order  that  there  be  no  misconception  of 
the  views  presented,  it  should  be  clear  that 
the  interpretation  of  research  in  this  dis- 
cussion comprises  not  merely  the  detailed  in- 
vestigations of  fundamental  scientific  prin- 
ciples, but  with  this  includes  all  inquiry 
which  may  be  included  within  the  range  of 
thought  leading  to  constructive  action.  The 
mere  acquisition  of  knowledge  does  not  con- 
tribute unless  it  is  carried  on  in  such  a  rela- 
tion that  it  leads  ultimately  to  the  process  of 
building.  On  the  other  hand,  construction 
can  not  go  on  without  the  process  of  investi- 
gation, as  each  new  building  operation  in- 
volves an  individual  problem  to  be  solved. 

Some  one  has  said  that  much  of  research — 
with  the  accent  on  the  "re" — may  be  so 
called  because  after  completion  it  becomes 
necessary  with  much  labor  to  search  it  out 
again  when  real  opportunity  for  use  appears. 
Work  of  an  investigational  nature  carried  on 
with  the  right  spirit,  and  with  proper  organi- 
zation, should  be  planned  to  find  its  place 
without  great  loss  of  energy  or  time,  or  at 
least  be  located  where,  with  other  building 
materials,  it  lies  at  hand  ready  for  use  as 
required. 

The  research  spirit  represents  a  reaching 


out  to  understand  and  use  all  that  lies  about 
us.  Its  expression  is  as  natural  to  a  thinking 
mind  as  hunger  is  to  stomachs.  Its  origin  is 
by  some  compared  to  an  awakening — in  which 
we  recognize  the  world  of  things  about  us  but 
have  come  as  yet  only  partially  to  know  it. 
I  prefer  to  think  of  it  as  identified  with  the 
growth  tendency  inherent  in  biological  organ- 
isms, which  may  carry  us  on  and  on  without 
limit,  as  our  powers  and  range  increase  from 
age  to  aga  Constructive  work  is  inseparably 
a  part  of  the  living  of  intellectual  life. 

Much  of  misunderstanding  that  arises  gen- 
erally regarding  the  function  and  place  of  re- 
search relates  itself  to  false  conceptions,  first 
of  the  limits  of  the  broad  field  of  knowledge, 
and  second  of  the  degree  of  stability  in  nature 
and  in  man  as  an  outgrowth  of  the  natural 
world. 

An  astonishingly  large  percentage  of  the 
human  family  conceives  of  available  knowl- 
edge as  comprising  nearly  all  that  may  be 
known,  and  including  much  not  worth  know- 
ing. Such  views  are  not  limited  to  unedu- 
cated persons,  but  have  been  found  among 
scientific  men  accepting  as  final  all  present 
fundamental  theories  of  the  nature  of  matter, 
origin  of  the  earth,  relationship  of  life  forms, 
and  other  equally  critical  interpretations  of 
the  natural  universe.  It  has  required  the 
shock  of  many  recent  discoveries  in  physics, 
chemistry,  astronomy  and  biology  to  make 
clear  the  fact  that  our  understanding  of  much 
that  is  nearest  to  us  is  only  imperfectly 
formulated;  and  that  in  the  present  period  we 
can  be  assured  of  a  field  of  the  unknown,  but 
not  unknowable,  about  us  so  vast  that  realiza- 
tion to  our  ignorance  makes  us  look  only  with 
humble  pride  upon  past  accomplishment.  To 
such  a  field  for  endeavor  as  I  have  r«a[iarked 
for  science  there  may  be  compared  similar 
regions  in  the  economic,  governmental,  and 
cultural  subjects,  toward  which  not  only  the 
student  but  the  man  of  business  and  of  affairs 
looks  out  with  strong  desire  for  attainment 
of  much  in  knowledge  that  has  not  yet  been 
reached.  In  our  day  the  research  of  business 
on  scientific  lines  bulks  large  in  comparison 
with  non-applied  science,  and  present  accom- 
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plishment  has  only  stimulated  the  desire  for 
further  advance.  Every  evidence  that  we 
have  indicates  the  wide  open  range  for  dis- 
covery of  new  principles  and  new  appUcations 
of  knowledge  in  practically  every  field  which 
the  intellect  explores. 

In  an  attempt  to  understand  the  need  for 
continuous  research  activity,  an  acquaintance 
with  the  order  of  stability  or  instability  in 
nature  and  in  human  affairs  is  hardly  less  im- 
portant than  a  conception  of  the  relatively 
narrow  limits  of  attained  knowledge.  Himian 
beings  seem  curiously  inconsistent  in  that 
though  they  are  stunted  individually  without 
constant  growth  or  change,  they  attempt  to 
deceive  themselves  into  belief  that  an  un- 
changing situation  is  the  normal  condition  of 
nature.  We  calculate  an  average  rainfall  and 
expect  it  to  rain  just  so  many  inches,  be  it 
24  or  46  each  year.  We  are  shocked  if  it 
rains  lees.  We  see  the  rocks  distorted  and 
torn  by  countless  movements  dating  through 
all  past  periods  of  earth's  history,  but  we  are 
surprised  when  a  slip  of  a  few  inches  disturbs 
the  seeming  present-day  stability  and  pro- 
duces an  earthquake.  We  build  highways  of 
concrete  and  are  astonished  that  th^  wear 
out.  We  write  constitutions  and  expect  the 
judgment  of  the  men  who  made  them  to  fit 
all  times  and  conditions.  Yet  history  shows 
us  that  with  the  law  which  states  that  noth- 
ing is  completely  destroyed,  we  must  write 
with  Pythagoras  that  nothing  remains  con- 
tinuously the  same.  The  geological  book — 
the  greatest  historical  document  of  all  the 
ages — gives  us  as  one  of  its  truths  the  fact 
that  in  the  known  himdred  or  more  million 
year  record  of  life,  nothing  has  remained  in 
constant  form;  that  the  rule  has  been  not 
only  continuous  change  but  also  continuous 
advance  of  the  highest  level.  Through  vast 
periods  man  has  himself  been  subject  to 
changes  like  those  that  have  been  expressed  in 
other  living  types;  and  the  habit  of  nature  so 
set  forth  seems  to  indicate  that  with^the  earth 
in  continuous  state  of  modification  we  may 
expect  life  and  man  to  keep  for  the  future  a 
rate  of  growth  not  lees  rapid  than  that  of  past 
ages.    Assured  of  the  validity  of  these  prin- 


ciples, we  can  be  certain  that  as  a  race  and  as 
individuals  we  shall  be  almost  continuously 
imder  the  necessity  of  meeting  adjustment 
and  readjustment  to  new  conditions.  We 
have  to  face  not  merely  the  question  of  new 
knowledge  which  research  should  secure  for 
the  use  of  the  moment,  but  with  this  we  must 
have  understanding  which  will  guide  and 
support  us  in  the  continuous  movement  in- 
cidental and  evolutional  which  must  be  looked 
upon  as  the  natural  order. 

With  realization  of  the  imattained  limits  of 
knowledge,  and  with  the  conception  of  con- 
tinuously operating  growth  and  readjustment 
to  which  we  as  individuals  and  as  groux)S  are 
subject,  there  comes  to  every  person  an  under- 
standing of  the  necessity  for  continuously 
operating  constructive  work.  The  giving  of 
such  a  view  as  has  been  suggested  is  in  my 
interpretation  a  necessary  part  of  the  broad 
function  of  education. 

Education  should  not  only  give  the  wider 
and  deeper  view  of  the  structure  of  knowledge, 
but  with  this  it  should  furnish  an  acquaint- 
ance with  the  methods  by  which  knowledge  is 
obtained  and  applied.  By  one  classification, 
educational  work  may  be  given  five  great  pur- 
poses: (1)  To  determine  our  individual 
capacity  for  knowledge,  and  adaptability  to 
special  subjects;  (2)  acquisition  of  facts;  (3) 
learning  quality  of  judgment  and  organization 
of  materials;  (4)  developing  power  to  con- 
struct or  create;  (5)  forming  of  character 
and  development  of  altruistic  motives.  Edu- 
cation often  concentrates  itself  on  the  acquisi- 
tion of  knowledge  or  of  facts  organized  and 
unorganized,  neglecting  in  considerable  meas- 
ure questions  of  capacity,  training  of  judg- 
ment, constructive  ability,  and  the  develop- 
ment of  character.  Not  without  significance 
is  an  illustration  in  a  recent  publication  rep- 
resenting a  student  with  his  arms  piled  full 
of  books  marked  "knowledge,"  but  unable  to 
accept  the  volume  of  "wisdom"  or  judgment 
offered  to  him. 

The  third  and  fourth  of  the  five  points 
mentioned  in  the  classification  of  educational 
aims,  namely,  judgment  and  creative  ability, 
are  in  a  large  measure  representative  of  re- 
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search.  Though  based  upon  the  accumulation 
of  facts,  the  critical  significance  of  research 
lies  in  the  quality  of  judgment  and  organiiEa- 
tion  leading  to  constructive  use,  with  the 
ultimate  goal  of  application  or  service.  One 
of  the  greatest  contributions  that  education  of 
the  future  can  make  is  to  place  the  emphasis 
in  training  on  a  broader  view  of  organization 
of  knowledge,  on  the  ability  to  judge  and 
construct,  and  on  the  desire  for  service.  Not 
until  such  an  understanding  of  the  function 
of  educational  training  comes  into  general  ac- 
ceptance, can  we  expect  the  average  man  to  be 
brought  into  full  participation  or  interest  in 
the  spirit  and  opportunity  of  the  constructive 
work  of  the  world  required  from  day  to  day. 

It  is,  I  believe,  also  a  responsibility  of  the 
educator  to  bring  about  a  better  understand- 
ing of  the  relation  between  the  two  great 
ideals  of  conairuciion  and  of  service  which 
'  are  fundamental  to  the  philosophy  of  right 
living.  Two  groups  of  persons  who  con- 
tribute greatly  to  advance  the  comfort  and 
happiness  of  mankind  are;,  those  who  produce 
the  new  ideas  upon  which  we  build  from  age 
to  age,  and  those  who  give  themselves  to  public 
service  in  the  larger  sense.  There  is  in  my 
judgment  a  close  and  necessary  connection 
between  these  two  types  of  relations  to  the 
community.  Research  should  lead  to  con- 
struction and  is  not  complete  unless  the  re- 
sults are  available  for  general  use;  while 
public  service  rarely  attains  the  purpose  for 
which  it  is  initiated  unless  it  is  distinctly 
constructiva 

I  have  spoken  up  to  this  time  of  the  broader 
view  of  research,  and  of  its  more  general 
relation  to  great  problems  with  which  we  are 
confronted.  In  considering  specifically  the 
connection  of  this  phase  of  thought  with  the 
life  of  the  average  man,  we  should  look  more 
IMUPticularly  to  the  practical  value  of  con- 
structive work  in  contacts  which  may  be  con- 
sidered representative  of  everyday  lifa 

Besearch  or  constructive  work  is  often 
divided  into  two  tyi)es,  one  concerning  funda- 
mental principles  without  regard  to  their  im- 
mediate application;  the  other,  sometimes 
designated  as  researdi  of  application,  repre- 


senting especially  the  investigation  of  meth- 
ods by  which  principles  already  known  are 
put  to  human  usa 

The  first  type  of  investigation  has  been 
advanced  especially  in  institutions  concerned 
particularly  with  scientific  and  educational 
problems.  Much  fundamental  investigation 
has,  however,  been  conducted  by  engineering 
and  governmental  laboratories  established  spe- 
cifically for  the  purpose  of  contributing  to 
clearly  determined  needs.  Through  acquaint- 
ance with  any  one  of  many  occupations  sudi 
as  agriculture^  engineering,  or  business,  the 
average  person  is  sooner  or  later  intimately 
in  contact  with  some  phase  of  this  type  of 
research. 

Besearch  of  application  reaches  its  highest 
expression  in  the  great  engineering  labora- 
tories of  corporations  recognizing  the  possi- 
bility of  drawing  from  the  field  of  investiga- 
tion uses  of  scientific  laws  or  principles,  which 
may  make  possiUe  great  saving  or  higher 
efficiency  in  the  conduct  of  their  business. 
Enterprises  organized  for  Intimate  gain  do 
not  always  make  increased  income  by  in- 
creased profit  percentage,  but  often  by  in- 
crease in  voltmie  of  business,  introduction  of 
new  materials,  or  utilization  of  new  ideas. 
Yoltmie  of  business  may  mean  increase  of 
plant  The  use  of  new  materials  often^  means 
a  practical  reorganization  of  plant  and  in- 
creased expenditure.  Introduction  of  new 
ideas  may  mean  increased  efficiency,  increased 
profit,  and,  with  the  exception  of  purchase  of 
patents,  may  not  require  continued  increase 
of  expenditura 

Besearch  of  application  finds  general  use 
in  the  problems  of  everyday  business  and 
everyday  life,  in  which  we  are  forced  to  make 
decisions  which  lie  between  following  rule  of 
thumb  methods  and  the  possibility  of  making 
a  special  judgment  for  every  situation  whidi 
confronts  us.  It  is  the  difference  between  the 
attitude  of  the  oculist  or  optician  who  has 
just  so  many  possible  standard  types  of  cases 
into  which  all  eye  troubles  can  and  must  fit, 
and  the  other  man  who,  tmder  normal  circum- 
stances, considers  each  eye  as  different  from 
every  other  and  judges  it  specifically,  accord- 
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ing  to  the  fundamental  laws  of  physics  hasio 
to  his  subject.  It  is  the  difference  between 
the  type  of  housewife  who  makes  all  pies  in 
California  according  to  the  rules  used  by  her 
grandmother  in  Maine,  regardless  of  the  char- 
acter of  the  flour,  or  the  kind  of  &uit;  and 
the  other  housewife  who,  according  to  the 
materials  inTolred  and  the  end  to  be  attained, 
judges  through  experience  and  experiment  the 
combinations  most  acceptable. 

The  average  man  of  intelligence  comes  to 
recognize  in  the  course  of  his  thinking  that 
he  lives  in  a  world  which  we  understand  only 
imperfectly.  At  every  turn  he  encounters  the 
limits  of  his  own  knowledge  and  of  our  total 
accumulated  store.  In  every  kind  of  business 
or  occupation  he  moves  among  those  con- 
cerned with  attack  upon  problems  which  are 
new  in  the  general  as  well  as  in  the  individual 
sense.  In  some  small  part  he  is  called  upon 
to  help  in  the  solving  of  these  questions.  He 
is  also  expected  to  know  how  to  secure  in- 
formation on  problems  which  he  needs  to 
solva  In  a  still  larger  way  he  must  under- 
stand the  movement  toward  solution  of  eco- 
nomic and  governmental  question,  in  order 
that  as  a  citizen  he  may  exercise  his  privilege 
of  giving  intelligent  support  to  those  whose 
special  work  it  is  to  investigate  these  matters 
and  to  pass  judgment  upon  them. 

It  is  a  part  of  the  duty  of  the  average  man 
to  know  the  difference  between  pernicious 
questioning  and  constructive  thinking;  to 
judge  what  things  of  the  established  order 
should  be  left  alone  and  which  should  now  be 
changed.  He  must  be  a  conservative,  stand- 
ing for  stability,  and  yet  recognize  the  con- 
stitutional evanescence  of  all  things  natural 
and  human,  and  stand  for  progressive  move- 
ments at  critical  times. 

The  average  man  must  learn  to  know  and 
value  the  contribution  of  the  specialist  or  ex- 
pert in  constructive  work,  and  call  into  his 
service  men  representing  fields  other  than  his 
own  particular  province.  The  habit  of  request- 
ing properly  organized  investigation  must  be 
develoi>ed  and  put  into  operation  in  directions 
which  show  promise  of  leading  to  results  of 
importance  to  the  community  interests. 


The  average  man  will  do  his  research 
mainly  in  the  field  of  application,  rather  than 
in  studies  of  fundamental  principles,  but  he 
will  find  the  pleasures  of  constructive  work 
outweighing  in  realization  all  other  types  of 
enjoyment.  He  will  discover  here  a  continu- 
ing interest  which  leads  on  with  imdiminished 
attraction  and  brings  renewal  of  life  stimulus. 

As  opposed  to  the  life  of  constructive  lype^ 
we  may  visualize  the  conservatism  of  habit 
in  those  individuals  who  fit  themselves  into 
the  treadmill  cycle  of  custom.  Their  indi- 
viduality wears  down  to  nothing,  and  they 
become  only  cogs  in  a  machine  of  which 
neither  the  structure  nor  the  purpose  is  seen. 
On  the  other  hand,  the  constructive  life  means 
not  alone  continuous  growth  and  unending 
youth,  but  it  offers  as  well  the  largest  oppor- 
tunity for  enjoyment  of  servica  It  furnishes 
the  basis  for  that  reaffirmation  of  individual- 
ity which  both  in  science  and  in  human 
service  has  been  characterized  as  being  bom 
again.  One  who  constructs  and  accomplishes 
sees  new  lifa  Those  who  follow  blindly  and 
without  individual  vision  are  sometimes  known 
as  of  the  practical  type,  and  not  infrequently 
pride  themselves  on  refusing  to  accept  the 
new  which  may  be  good  and  perpetuating  in 
their  life  work  the  errors  of  their  grand- 
fathers, which  the  grandfathers  would  not 
thus  have  carried  on. 

Besearch  and  advancement  of  knowledge 
in  the  future  depend  not  alone  upon  expres- 
sions of  individual  genius^  nor  upon  oppor- 
tunity for  concentrated  investigation  in  lim- 
ited fields.  The  intelligent  use  of  results  of 
constructive  work  by  the  people  as  a  whole,  a 
general  understanding  of  the  methods  by 
which  this  information  has  been  obtained, 
and  a  knowledge  of  the  means  necessary  to 
support  research  are  also  indispensabla 
Great  advances  of  the  future  are  not  depend* 
ent  upon  having  every  man  do  everything  as 
an  expert,  but  they  will  rest  upon  a  wide 
appreciation  of  the  importance  of  constructive 
thought,  of  organized  knowledge,  and  of  the 
need  for  continuous  advance  of  knowledge. 

Education  will  play  a  large  part  in  the 
support  of  research  through  giving,  even  in 
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elementary  courses,  the  proper  view  of  knowl- 
edge and  an  understanding  of  the  means  by 
which  it  grows.  Nothing  would  probably  go 
farther  toward  bringing  ua  to  a  satisfactory 
view  of  our  present  situation  than  a  course 
of  instruction  on  that  which  we  do  not  know, 
but  which  might  by  investigation  become 
known.  With  this  there  should  go  a  pre- 
sentation of  evidence  as  to  the  methods  by 
which  constructive  work  could  bring  this  in- 
formation and  apply  it. 

A  great  responsibility  for  realization  of  the 
possibilities  in  education  rests  upon  those 
scientific  organizations  which  have  given 
themselves  especially  to  the  problems  of  con- 
structive thought.  Through  the  scientific  in- 
stitutions which  we  represent,  it  is  our  duty 
to  make  dear  the  function  of  education  to 
train  in  judgment  and  construction  rather 
than  to  encourage  merely  the  amassing  of 
facts.  A  responsibility  rests  upon  us  to  see 
also  that  the  results  of  our  own  investigations 
are  not  buried  more  deeply  than  were  the 
materials  ui)on  which  they  have  been  based. 
New  ideas  should  be  clearly  recognized,  fully 
stated,  and  placed  where  the  applying  engi- 
neer may  find  the  data  which  he  requires  to 
'meet  human  needs.  We  have  again  a  duty,  so 
to  organize  oiu*  work  that  other  investigators 
and  applyers  may  not  only  know  the  results, 
but  that  they  may  cooperate  with  us  to 
mutual  benefit 

There  is  no  doubt  that  properly  organized 
and  coordinated  efforts  of  science  and  educa- 
tion may  increase  greatly  the. present  oppor- 
tunity of  the  average  man  for  constructive 
activity,  making  his  life  more  useful  and 
happier.  The  average  man  of  the  future  will 
of  necessity  live  his  life  largely  in  a  routine 
based  upon  customs  of  the  prevailing  social 
order.  He  will  give  himself  to  action  gov- 
erned by  established  rules  formulated  from 
experience;  but  always  and  increasingly  in 
his  individual  affairs,  as  in  his  relation  to 
the  community,  he  will  find  his  largest  meas- 
ure of  satisfaction  in  the  building  type  of 
effort  originating  through  his  own  thinking. 
As  the  product  of  the  life  work  of  each  indi- 
vidual accumulates,  the  evidence  of  true  in- 


dividuality will  become  more  clear,  untfl 
there  emerges  from  the  chrysalis  stage  of 
mere  physical  and  mental  separateness  the 
newborn  personality  of  one  who  in  creating 
an  idea  has  given  to  himself  the  right  of 
eternal  individual  recognition  as  an  inten- 
tional iMrticipant  in  human  progress. 

As  the  problems  of  community  organiza- 
tion become  more  clearly  visualized,  the  im- 
portance of  the  research  or  constructive  spirit 
in  the  average  man  will  increase,  and  the 
future  of  democracy  depends  in  a  measure 
upon  the  possibility  of  securing  for  each 
capable  person  an  opportunity  to  obtain  the 
wider  view  of  the  greater  problems,  to  learn 
dependence  upon  those  who  know  and  are 
true,  and  with  all  this  to  make  contribution 
in  an  imselfish  spirit.  Unless  these  objects 
are  realized  we  are  doomed  to  revolve  without 
progress  through  endless  cycles  of  misunder- 
standing and  conflict 

Education  with  its  varying  emphasis  on 
the  fundamental  truths  of  science,  philosophy, 
human  relations  and  religion  is  our  principal 
safeguard.  Our  definite  guarantees  of  prog- 
ress are  found  in  the  lessons  of  history,  taken 
with  the  present  wide  expression  of  individual 
responsibility  for  judgment  in  the  critical 
affairs  of  citizenship. 

John  C.  MRRRiAitf 


DOCTORATES  CONFERRED  IN  THE 

SCIENCES  BY  AMERICAN 

UNIVERSITIES  IN  xQao 

A  compilation  of  the  doctorates  conferred 
by  American  universities  has  been  made  for 
each  year  from  1898  to  1916,  and  1^  data 
published  in  Science  annually  through  1915 
and  in  School  and  Society  for  1916.  Dr.  Burg, 
who  compiled  the  last  annual  statistics,  sev- 
ered his  imiversity  connection  in  1917  and 
the  compilation  was  turned  over  to  someone 
else  who  for  various  reasons  was  unable  to 
oomplete  the  work.  No  statistics,  therefore, 
are  available  for  1917-18  and  1918-19,  but 
the  compilation  has  been  resumed  for  the 
academic  year  1919-20  in  so  far  as  the  doc- 
torates  conferred   in   the   sciences   are   con- 
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cemed,  and  the  comparison  with  previous 
years  indicates  that  conditions  affecting  doc- 
torates have  regained  a  normal  state.  There 
has  been  no  increase  in  the  number  conferred, 
nor  any  considerable  decrease. 

In  1920  there  were  328  doctorates  conferred 
in  the  natural  and  physical  sciences  by  31  in- 
stitutions. In  1916  there  were  332  conferred 
by  28  institutions.  It  is  interesting  to  note 
that  the  small  decrease  in  the  number  of 
degrees  conferred  is  practically  equalled  by 
the  small  increase  in  institutions  conferring 
them.  Those  institutions  which  have  always 
been  at  the  head  of  the  list  have  changed  their 
order  in  some  cases,  but  are  still  leading. 
However,  the  degrees  seem  to  be  more  widely 
distributed  than  formerly.  The  University  of 
Chicago  continues  to  confer  the  largest  num- 
ber of  degrees,  while  Cornell  University  takes 
second  place.  As  usual,  the  eastern  universi- 
ties lead  in  nmnbers  conferred,  though  the 
western  and  middle  western  institutions  fol- 
low very  closely  with  only  14  less.  Johns 
Hopkins  University  dropped  from  23  in  1915 
and  22  in  1916  to  17  in  1920,  and  Harvard 
rose  from  16  in  1916  to  28  in  1920.  Wis- 
consin and  Illinois  have  taken  their  places 
in  the  first  group,  with  24  and  22  degrees 
respectively.  There  were  14  universities  con- 
ferring dogrees  in  the  past  which  conferred 
none  this  year. 

Chemistry  continues  to  head  the  list  of  sub- 
jects in  which  the  doctorates  were  conferred, 
though  with  not  so  large  a  number  as  in  1916, 
nor  so  great  a  per  cent,  of  the  total.  In  1916 
there  were  116  conferred  in  chemistry  and  in 
1920  there  were  96.  Small  gains  in  many  of 
the  other  sciences  bring  up  the  total.  The 
most  noticeable  gain  is  in  psychology,  which 
has  risen  from  22  in  1915,  and  19  in  1916  to 
40  in  1920.  No  doctorates  were  conferred 
specifically  in  paleontology,  mineralogy,  metal- 
lurgy or  meteorology. 

A  list  of  the  names  of  the  recipients  of 
the  doctorates  with  the  titles  (sometimes 
abridged)  of  their  theses  has  been  made, 
classified  by  the  subject  in  which  the  degree 
was  conferred,  and  grouped  under  the  subject 
according  to  the  imiversity  conferring  them. 


DOCTOaATBS  CONFERRED  IN  THE  SCIENCES  IN  AMERI- 
CAN UNIVERSITIES 


Chicago 

Cornell 

Harvard 

Columbia 

Wisconsin 

Yale 

Illinois 

Johns  Hopkins 

California 

George  Washington 

Michigan 

Princeton 

Ohio 

Indiana 

Iowa 

Mass.  Tech 

Pennsylvania 

Clark 

Minnesota 

Stanford 

Brown 

Cincinnati 

Missouri 

Pittsburgh 

New  York 

Syracuse 

Bryn  Mawr 

Catholic 

Kansas 

Raddiffe 

Virginia 


Total 273  234  241  309  332  328 
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59 

35 

28 

24 

24 

23 

22 

17 

14 

9 

9 

9 

6 

5 

5 

5 

5 

4 

4 

4 

2 

2 

2 

2 

2 

2 

1 

1 

1 

1 

1 


DOCTORATES    DISTRIBUTED    ACCORDING    TO    SUBJECTS 


'12 

^13 

'11 1 

'Ifi 

■to 

•2Q 

Chemistty . .  * . 

.    78 

es 

71 

85  115 

96 

Botany ,.,..,,,, 

.    30 

28 

34 

40,  m 

47 

Pay lAology  -....,,*,,,,,,,, 

,    2» 

24, 

12 

22!    19 

40 

Zoology ...*.».... 

.    20 

26 

25 

32    33 

38 

MwthRmatics .*.,,.. 

.     22 

21 

25 

X3 

34 

20 

r'hysica  ,,,,.,, ,..*,. 

,     30 

22 

23 

31 

35 

20 

Geohisty   * , .  . . 

.     23 

14 

n 

2fJ 

17 

16 

Phydolos^ ,  T .  .  * 

.     12 

2 

8 

8 

U 

14 

A^cultur* H 

.     H 

8 

9 

9 

6 

8 

Bfl^cteriology 

.       6 

3 

5 

4 

4 

7 

Afltronomy .♦.,,,<, 

.       2 

11 

2 

7 

6 

6 

EtiKin^ring  . » , 

.       2 

0 

4 

2 

2 

5 

Anatomy, .  ,.*♦*.  . .  * .  * ,  ^.  » , 

.       6 

1 

2 

5 

1 

3 

GooiTbphy 

0 

I 

0 

3 

3 

3 

Piif  bcilogj' . . , 

.       2 

2 

1 

2 

2 

3 

Anthropology  ,...*►.,**  h  *  * . 

.      0 

3 

2 

0 

1 

2 

Palpontology 

.       0 

0 

4 

2 

3 

0 

Mincmlogy 

-       0 

0 

0 

1 

0 

0 

Metallurgy . , 

0 

0 

0 

1 

1 

0 

Totat J273'234'241 

309^^32 

328 
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THB8BS  I^ISTBIBUTED  AOOORDmO  TO  SUBJIOT 

Agricultwe 

Corksll:  B07  Glen  Wiggana,  ' '  ClaBsifleatioiL  of 
the  oultivated  varieties  of  barley."  Daniel 
Scott  Fox,  "AnaljsiB  of  the  oost  of  growing 
potatoes."  Prank  App,  ''Farm  profits  on  870 
potato  farms  in  Monmouth,  New  Jersey." 

Illinois:  Jose  Jison  Miralscd,  ''Alnminmn  as  a 
factor  in  soil  acidity." 

Minnesota:  Paul  Harmer,  "Uniformity  of  the 
Late  Gray  Drift  of  Minnesota." 

Wisconsin:  William  Merriott  Qibbs,  ''Isolation 
and  study  of  nitrifying  bacteria."  Tsunao  Ino- 
mata, ' '  Intensity  of  culture. ' '  Frederick  Charles 
Bauer,  I.  "Effect  of  leaching  on  the  availabil- 
ity of  rook  phosphate  to  com."  n.  "Relation 
of  organic  matter  and  the  feeding  power  of 
plants  to  the  utilization  of  rock  phosphate." 

Anatomy 

Ohioaoo:  Luther  Sherman  Boss,  "Cytology  of  the 
large  nerve  cell  of  the  crayfldi  (Com&anis)." 

Cornell:  Lyda  May  Degener,  "Development  of 
dentary  bone  and  teeth  in  the  lower  jaw  of 
Amia  cdlva," 

Habvabd:  Balpfa  Faust  Shaner,  "A  study  in  com- 
parative embryology." 

Anthrapdlogy 

Columbia:  Leslie  Spier,  "The  Sun  Dance  of  the 
Plains  Indians." 

Habvard:  Edward  Smith  BGandy,  3d,  "Polynesian 
religion." 

Agtronomy 

Calitobnia:  Sophie  Hazel  Levy,  "Theory  of  mo- 
tion of  the  planet  (175)  Andromache."  Charles 
Donald  Shane,  "The  spectra  of  certain  class  N 
stars." 

Chicago:  Alice  Hall  Famsworth,  "Comparison  of 
the  photometric  fields  of  the  6-inch  doublet,  24- 
inch  reflector,  and  40-inch  refractor  with  some 
investigation  of  the  astrometric  field  of  the  re- 
flector." Hannah  Steele  Pettit,  "Proper  mo- 
tions and  parallaxes  of  359  stars  in  the  cluster  h 
PerseL"  Edison  Pettit,  "Form  and  motions  of 
the  solar  prominences." 

Miohiqan:  Julia  May  Hawkes,  "Photographic  de- 
termination of  the  positions  of  stare  and  nebu- 
lous knots  in  and  around  the  great  nebula  of 
Andromeda." 

Baeteriology 

Califobnia:  Theodore  Day  Beekwlth,  "Studies 
upon  the  chemotheri^y  of  the  enperimental 
typhoid  carrier  condition." 


Chioaoo:  Ida  Att>ertina  Bengtson,  "The  proteos 
group  of  organisms."  Benjamin  Junior  daw- 
son,  "Varieties  of  streptococci  with  special  ref- 
erence to  constancy." 

Habvabd:  Monroe  Jacob  Schlesinger,  "The  mech- 
anism of  antianaphylaxis. ' ' 

Nrw  Yokk:  Hassow  Otto  Von  Wedal,  "Comple- 
ment fixation  test  for  tuberculosis." 

Obio  State:  Edward  Everett  Hale  Bojer,  "The 
chemical  nature  of  the  antigenic  8Qt)stajioe«  in 
Bacillus  coU." 

Yalx:  William  Shelton  Sturges,  Jr.,  "Bacterial 
autolysis." 

Botany 

Bbown:  Eda  May  Bound,  "Carboniferous  flora  of 
Bhode  Island." 

Calitobnu:  Carl  Hartley,  "Damping-off  in  for- 
est nurseries." 

Chioaoo:  Arthur  Wing  Haupt,  "The  life-history 
of  Fo98omhronia  oriMtyla.  * '  Ladema  Mary  Lang- 
don,  "Stem  anatomy  of  Dioon  spinulotwn.'* 
John  James  WiUaman,  "Function  of  vitamine 
in  the  metabolism  of  Solerotinia  oinerea,** 
Dean  Alvin  Pack,  "After-ripening  and  germina- 
tion of  juniper  seeds."  Scott  Verne  Eaton, 
"Sulfur  content  of  soils  and  its  relation  to 
plant  nutrition."  Hope  Sherman,  "The  respi- 
ration of  dormant  seeds."  Perry  Daniel 
Strausbaugh,  "Study  of  dormancy  in  the 
plum."  Helen  Ashhurst  CSioate,  "Study  of 
certain  chemical  changes  occurring  in  wheat  dur- 
ing germination."  Howard  DeForrest,  "Plant 
ecology  of  the  Bock  Biver  Woodlands  of  Ogle 
County,  Illinois." 

Columbia:  Frederick  Vernon  Band,  "The  chlo- 
ratic  groups  of  plant  diseases  with  special  n£- 
erenee  to  pecan  rosette."  Bobert  Aaron  Stem- 
berg,  "Stimulation  of  growth  by  zinc  and  ferrie 
sulphates. ' '  Harvey  Earl  Thomas, ' '  Belation  of 
the  health  of  the  host  and  other  factors  to  in- 
fection of  Opkun  gravooleni  by  S&ptearia  a^ 
rosti" 

Cobnxll:  William  Henry  Eyster,  "Linkage  rda- 
tions  of  the  factors  for  tunicate  ear  and  starchy- 
sugary  endosperm  in  maize."  Ernest  Oustaf 
Anderson,  "Inheritance  of  salmon  silk  eolor  in 
maize."  Vining  Campbell  Dunlap,  "Studies  of 
development  in  the  genus  PlswrotuiJ*  Edwin 
Fraser  Hopkins,  "The  botryiis  Wgbt  of  to- 
lips."  Harry  E.  Knowlton,  "Studies  in  pol- 
len. ' '  Boy  David  Anthony, ' '  Sexual  inheritanee 
in  the  violet."  Harv^  Ehner  Stork,  "Biology, 
mori^ology  and  cytoplasmic  structure  of  AleU' 
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rodUoua."  Harry  Wilmer  Dye,  '*The  bottom- 
rot  and  the  itont.''  Oordon  Peter  MeBostie, 
''Inlieritaiice  of  dkease  reeifltance  in  the  eom- 
mon  bean."  Frank  Bnrkett  Wann,  "Fixation 
of  free  nitrogen  by  green  plants. '^ 

Qwovtm  Washinoton:  William  Edwin  Safford, 
"BoTiflion  of  the  genus  Datura." 

Hastabd:  Oran  Lee  Baber,  "Effect  of  anions 
upon  permeability."  Alden  Trae  Bpeare, 
"Morphology  and  reproduction  of  SorosporeUa 
uveUa." 

Illinois:  Lee  Ellis  Wles,  "Leaf  spots  of  the 
elm."  Kary  Emma  Bmiichy  "Growth  as  re- 
lated to  spediic  graTi^  and  the  sise  of  seed." 
Edwin  BoUin  Spencer,  "Some  of  the  causes  of 
decay  of  Brazil  nuts."  Tmman  G^rge 
Ytmdcer,  "Beyision  of  the  North  American  and 
West  Indian  species  of  Chuouta," 

Iowa  State:  Beryl  Taylor,  "Development  of 
foliage  leayes  of  Vitu$  vfUpina  L.  and  CaUApa 
hiffnonoide*  (Walt). 

Johns  Hopkins:  William  Ernest  Seifriz,  "Strnc- 
tnre  and  behavior  of  protoplasm  as  determined 
by  the  aid  of  microdissection." 

MiOHiQAN:  Bay  Clarence  Friesner,  "Daily  rhythms 
of  elongation  and  cell-division  in  certain  roots." 
Frieda  Ck>bb,  "Case  of  mendelian  inheritance 
complicated  by  heterogametism  and  mutation  in 
CBnoihera  pratinoola." 

Ohio  Statb:  Swama  Kumer  Mitra,  "Toxic  and 

,  antagonistic  effects  of  salts  on  Saocharamyeet 
eUips<>ideu$." 

Pennsylvania:  William  Bandolph  Taylor,  "Mor- 
phological and  ^tological  study  of  reproduction 
in  the  genus  Aotr,"  Irwin  Boeshore,  "Mor- 
phological eontinui^  of  Serophulariaeen  and 
OrobanchaceiB. " 

Pittsbuboh:  Earnest  Milton  Gress^  "Grasses  of 
Pennsylvania." 

BADOLirFB:  Matilda  Moldenhauer  Brooks,  "Quan- 
titative studies  on  the  respiration  of  BaciUuM 
mibtUU  (Ehrenberg)  Cohn." 

Wisoonsin:  Clyde  Melvin  Woodworth,  "Inheri- 
tance studies  in  soy  beans.  I.  Cotyledon,  seed- 
coat,  hilium,  and  pubescence  colors. ' '  Bert  Lorin 
Biehards,  Title  of  thesis  not  given.  William 
Burley  Tisdale,  Title  of  thesis  not  given.  Wal- 
ter H.  Snell,  Title  of  thesis  not  given.  Edward 
Eastman  Clayton,  "Influence  of  certain  envir- 
onmental factors  on  the  development  of  the 
fusarium  wilt  of  tomatoes."  Mabel  Mary 
Blown,  "Distribution  of  sexual  characters  and 
regeneration  in  Ftmaria  hygromeirioa  (L) 
Sibth." 


Yali:  Julia  Bayles  Baton,  "Pollen  and  pollen 
enzymes." 

Chemigtry 

Bbown:  Chester  Lewis  Enowles,  "Preparation  of 
para  dephenyl  propiolic  acid." 

Califobnia:  John  Merritt  MoGee,  "Preparation 
and  properties  of  sodium  amide."  Boy  Fred- 
eridt  Newton,  "Equilibria  in  reactions  of 
methyl  alcohol  with  hydrochloric  acid  and  with 
hydrobromic  acid."  George  Sutton  Parks, 
"The  specific  heats  of  ethyl  and  propyl  alco- 
hols." 

Chioaoo:  Bay  Quincy  Brewster,  I.  "Symmetrical 
tetraproi^ylethane. "  11.  "Beduction  of  nitro- 
triphenylamine./'  Elvah  Harley  Grafton,  "The 
adsorption  of  benzene  derivatives  on  the  surface 
of  water."  Morris  Selig  Eharasch,  "Colors  of 
the  second  order."  G^rge  Elmer  Miller.  I. 
"Preparation  of  pure  cyanogen  chloride,  n. 
Preparation  and  study  of  d-  and  14>eta  gamma 
diozyibutyric  acid."  Charles  H.  Milligan,  "The 
preparation  of  d-l-P-methyl-lsopropyl  methyl- 
phenyl  hydrazine.  The  i8<^tion  of  pure  d-P- 
methyl-isopropyl  methyl-phenyl  aniline. '  *  Henry 
John  Bossbacher,  "M-tolyl-ethyl-barbituric 
acid."  Karl  Theodor  Steik,  "The  effect  of 
alkali  upon  Portland  cement."  Boger  John 
Williams,  "The  vitamine  requirement  of  yeast." 
Lathrop  Emerson  Boberts,  "A  study  of  phase 
boundaries."  Amando  Clements,  "The  rela- 
tion between  pore  size  and  adsorption  in  char- 
coal" Mary  Meda  Bising,  I.  "The  prepara- 
tion of  phenylethylbarbituric  add.  n.  The  prep- 
aration of  para-ureido-phenylacetylurea  and  re- 
lated compounds.  ITT.  An  attempt  to  filter  the 
enzymes  of  milk."  John  Edward  Schott,  I. 
"Oxidation  of  benzamide.  n.  Derivatives  of 
phenylethylbarbituric  acid."  Dwight  Tarbell 
Ewing,  I.  "The  densities  and  adsorption  and  de- 
sorption  properties  of  gas  mask  charcoals.  II. 
The  effects  of  adds  and  bases  on  the  surface 
energy  of  B-B-dicolorethyl  sulphide  ('Mustard 
gas')*''  Steward  Basterfield,  "Derivatives  of 
isourea  and  t^eir  pharmacological  action." 
Ying  Chang  Cheng,  "Cohesion,  adhesion,  tensile 
strength,  tensile  energy,  negative  surface  energy, 
interfadal  tension,  and  molecular  attraction." 
Frank  Louis  DeBeukelaer,  "Defivatives  of 
phenylethylacetic  add  and  of  phenyldiethylacetio 
add. ' '  Warren  Walter  Ewing,  ' '  Attractions  of 
mercury  for  other  liquid."  Louis  Mdvin  Lar- 
son, I.  "Nitrotriphenylamines.  n.  Oxidation  of 
diaminophenols. '  * 
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CiNOiNNATi:  Clarence  Alonza  Mills,  <' Distribu- 
tion, nature  and  method  of  action  of  tiasue  coag- 
ulants." 

Clabk:  Chung  Yen  Chiu,  "Nature  of  the  com- 
plexes fonned  between  the  alkali  metals  and 
certain  heavy  metals  in  liquid  ammonia." 
Henry  Cole  Parker,  "Conductance  of  iodic  acid 
in  aqueous  solution." 

Columbia:  Eliz  Brakelly,  "Factors  affecting  the 
stability  of  addition  compounds  in  solution  and 
their  influence  upon  viscosity."  Paul  Maymes 
Gross,  "Factors  affecting  the  staibility  of  addi- 
tion compounds  in  solution  and  their  influence 
on  ionization-equilibria. "  Theodore  Clinton 
Taylor,  "Fat  associated  with  starch."  Mar- 
g:uerite  Wayman,  "The  effect  of  certain  anti- 
septics upon  the  activity  of  amylases. ' '  Francis 
J.  Fuchs,  "Effect  of  foreign  oxides  upon  the 
decomposition  of  silica  oxide,  mercuric  oxide 
and  barium  peroxide. ' '  Paul  M.  Giesy,  "Chem- 
ical study  of  the  placental  harmone."  Mary 
Louise  Landon,  "Formation  of  addition  com- 
pounds between  100  per  cent,  sulphuric  acid  and 
the  neutral  sulphates  of  the  alkali  metals." 
Ida  Pauline  Rolf,  "Contributions  to  the  chemis- 
try of  the  unsaturated  phosphatids. " 

Cornell:  Frank  William  Douglas,  "Chemistry  of 
germftnium."  Balph  W.  G.  Wyckoff,  "Crystal 
structures  of  cassium  dichloroiodide  anft  of 
sodium  nitrate. ' '  Major  Edward  Holmes, ' '  Con- 
tributions to  the  chemistry  of  the  hydronitro- 
gens  and  pemitrides." 

GxoROE  Washington:  Blias  Elvove,  "The  detec- 
tion and  estimation  of  email  amounts  of  organic 
nitro  compounds  with  special  reference  to  the 
examination  of  the  urine  of  TNT  workers." 
Edward  Elmer  Smith,  "The  effects  of  bleaching 
with  oxides  of  nitrogen  upon  the  baking  quali- 
ties and  commercial  value  of  wheat  flour." 
Peter  John  Donk,  "A  thermophilic  bacterium 
causing  flat-sour  in  canned  goods. ' ' 

Harvabd:  Edward  Adelbert  Doisy,  "Determina- 
tion of  sodium,  potassium  and  chlorine  in  small 
samples  of  tissue."  Webster  Newton  Jones,  I. 
"Study  of  1,  2-diben£oyl-3-phenylcyclopane. 
n,  l-Iod-2,  4,  6-tribrom-3-nitrobenzene.  III. 
2,  2,  3-trimethylpentane."  Alexander  Donald 
Macdonald,  "Addition  of  phospluHns  trichloride 
to  saturated  aldehydes  and  ketones."  David 
Bobert  Merrill,  I.  "On  catalytic  oxidation.  II. 
On  certain  cyolopropane  derivatives." 

Illinois:  Miner  Manly  Austiny  "Potash  in  Illi- 
nois shales."  Herbert  Ephraim  French,  "Prep- 
aration   of   substituted    alpha    halogen    benzyl 


benzoatesi  and  a  study  of  the  reactions  of  these 
compounds."  Balph  William  Hufferd,  "Appli- 
cation of  Victor  Meyer's  esteriflcation  law  to 
neighfboring  xylic  acid  and  its  reduced  deriva- 
tives." Carl  Shipp  Marvel,  "Study  of  the  pos- 
sible asymmetry  of  the  aliphatic  diazo  com- 
pounds." Buth  Evelyn  Merling,  "Methods  of 
arylatwi."  Sargent  Gastman  Powell,  "Unsatu- 
rated phenyl  ethers  and  their  rearrangements." 
Lynne  Herman  Ulich,  "Beactions  between  acid 
halides  and  ald^ydes."  William  Alexander 
Van  Winkle,  "Study  of  the  determination  of 
the  halogens  in  volatile  organic  compounds." 

Johns  Hopkins:  Frederick  Keller  Bell,  "Effect  of 
copper  on  the  solubility  of  iron  in  acids." 
Charles  Edward  Lanning,  "Study  of  an  oxidis- 
ing catalyst."  Edward  Otis  Holmes,  Jr.,  "Ac- 
tion of  ultra-violet  light  on  gels."  Frederick 
Collins  Lee,  "Electrolytic  preparation  of  am- 
monium permanganate."  Paul  Lange  Lots, 
"Osmotic  pressure  of  sucrose  30°  and  55^.7  at 
determined  by  the  water  interferometer." 
George  Edgar  Miller,  "  Anthraquinone,  1,  8  ali- 
phatic thioether-sulphonic  acids  and  di-thio- 
ethers."  Colin  MacKemde  MacKall,  "Anthm- 
quinone  1,  5  aliphatic  t^iioether-sulphonic  acids 
and  di-thio-ethers. "  Charles  Snowden  Poggott, 
"Catalytic  oxidation  of  ammonia."  Lloyd  Hil- 
ton Beyerson,  *  *  Nature  of  the  interfaces  existing 
in  the  pores  of  silica  gel  and  the  retention  of 
bromine  Iby  silica  gels. ' '  Thmnas  Cobb  Whitner, 
Jr.,  "6tudy  of  the  reactions  of  normal  butyl 
mereaptan  and  some  of  its  derivatives." 

Massaohusbtts:  James  Alexander  Beattie,  "In- 
vestigations in  the  electromotive  f (Mrces  of  con- 
centration cells  of  lithium  and  potassium  chlo- 
rides." Ming  Chow,  "Investigations  in  the 
electromotive  forces  of  concentration  cells  of 
potassium  hydroxide,  and  on  the  activities  of 
ions  in  mixed  electrolytes."  Tu  Liang  Teh, 
"Investigations  of  liquid  junction  potentials, 
and  on  the  activities  of  ions  in  mixed  electro- 
lytes." Charles  Ernest  Buby,  "Investigations 
of  the  equilibria  and  free  energies  of  mixtures 
of  manganate,  permanaganate,  and  hydroxide  of 
potassium  and  manganese  dioxide." 

Michigan:  Dorothy  Hall,  "Separation  of  copper 
and  cobalt  by  phenythiohydantoic  acid  and  the 
volumetric  determination  of  cobalt."  Earl 
Grover  Sturdevant,  "  Electrodeposition  of  brass 
from  cyanide  solutions." 

Nxw  Tobk:  Irene  Caroliner  Diner,  "Microscopic 
examination  of  rubber  and  rubber  products.  *  * 

Ohio  State:  Frank  Carl  Vilbrandt,  "Oxidation  of 
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methane. ' '  Melvin  Guy  Mellon,  '  *  Further  study 
of  a  lead  standard  celL ' ' 

Ptptsbukoh:  EmU  Harold  Balz,  ''Derivativee  of 
2,  4,  6,  trinitrobenzaldehyde. " 

Pbinobton:  Arthur  Ferguson  Benton,  ''Gas  flow 
meters  and  the  end  correction  in  the  determina- 
tion of  gas  viscosity  by  the  capillary  tube 
method."  Homer  Hiram  Lowry,  ''Studies  in 
the  absorption  by  charcoal. ' '  Merwyn  Clarence 
Teague, ' '  Efficiency,  testing  and  improvement  of 
gas  warfare  box  respirators." 

YntGiNiA:  Judflon  Hall  Bobertson,  "Hydrolysis 
and  heat  of  formation  of  urea  sulphate,  and  the 
relation,  of  these  factors  to  the  decomposition  of 
urea  into  ammonia  and  carbon  dioxide  in  aque- 
ous solutions." 

Wisconsin:  George  J.  Bitter,  "Catalytic  hydro- 
genation  of  cotton  seed  oil."  Van  Lorens 
Bohnson,  "Contribution  to  the  study  of  the 
catalytic  decomposition  of  hydrogen  peroxide." 
Barnett  Sure,  Title  of  thesis  not  given.  Wallace 
Headen  Strowd,  "Studies  in  the  nitrogen  meta- 
bolism of  the  soy  bean."  Daniel  Christopher 
Leander  Sherk,  "Thymol  and  carvacrol  prob- 
lems in  connection  with  the  Monardas. ' '  George 
Bobert  Shaw,  "CSiemistry  of  platinum  at  high 
temperatures  and  pressures."  Clifford  Shattuck 
Leonard,  Title  of  thesis  not  given.  Clinton  B. 
Clevenger,  I.  "The  accurate  determination  of  the 
hydrogen-ion  concentration  of  plant  juices  by 
means  of  the  hydrogen  electrode.  IL  Factors 
affecting  the  acidity  of  hydrogen-ion  concentra- 
tion of  plant  juices. ' ' 

Yale:  Charles  Barkc(bus,  "Scmie  constituents  of 
Viburnum  PrunifoUwn  or  Black  Haw. ' '  Stuart 
Bobert  Brinkley,  "Equiliibrium  in  the  system 
ammonia-ammonium  nitrate-ammonium  thiocya- 
nate."  Florian  Anton  Cajori,  "Nutritive  prop- 
erties of  nuts. ' '  John.  Josepii  Donleavy,  ' '  Alky- 
lation  of  aromatic  amines  by  interaction  with 
aliphatic  alcohols."  Jacdb  Benjamin  Fish- 
man,  "New  derivatives  «f  benzylalcohol  possess- 
ing possible  therapeutic  interests."  Martha 
Biehardson  Jones,  "Studies  on  carbohydrate 
metaibolism  in  lalbbits."  Frederick  William 
Lane,  "Study  of  certain  alkyl  derivatives  of 
resorcinol  and  their  value  as  antiseptics." 
Walter  Gerald  Karr,  "Studies  on  nutrition." 
Icie  Gertrude  Macy,  "Comparative  studies  on 
the  physiological  value  and  toxicity  of  cotton 
seed  and  some  of  its  products."  Lyman  Ed- 
wards Porter,  "Analytical  chemistry  of  gal- 
lium." George  Walter  Pucher,  "Development 
of  the  intermediate  stages  of  a  new  method  of 


synthesizing  histamine."    Arthur  Henry  Smith, 
"Effect  of  solutions  of  certain  salts  and  col- 
loids on  the  permeability  of  the  capillary  walls. '  * 
Callie  Hull, 
Technical  Assistant 
BssxARCH  Information  Sibvioi, 
National  Bxseaboh  Council 
(To  he  concluded) 


THE  LOW  TEMPERATURE  LABORA- 
TORY OP  THE  BUREAU  OP  MINES 
On  June  17, 1920,  Professor  J.  C.  MeLennan, 
of  the  University  of  Toronto,  gave  a  lecture 
before  the  Ohemical  Society  in  London,  on 
"  Helium,  Its  Production  and  Uses.''  This  lec- 
ture has  been  printed  in  the  July,  1920,  num- 
ber of  the  Journal  of  the  Chemical  Society. 
At  the  close  of  his  lecture  Professor  McLennan 
gave  special  emphasis  to  the  great  need  of  a 
properly  equipped  cryogenic  laboratory  some- 
where within  the  British  empire.  To  quote  his 
own  words: 

The  list  of  problems  rendered  capable  of  at- 
tack iby  the  use  of  liquid  helium  might  be  easUy 
extended,  but  those  cited  already  will  serve  to  show 
that  the  field  is  large  and  that  it  is  well  worth 
while  for  us  to  make  a  ^^ial  effort  to  secure  ade- 
quate financial  support  for  the  equipment  and 
maintenance  of  a  cryogenic  laboratory  within  the 
Empire.  It  is  probably  beyond  the  ordinary  re- 
sources of  any  university  to  equip  and  maintain 
such  a  laboratory,  "but  the  project  is  one  which 
merits  national  and  probably  imperial  support. 
It  should  appeal  to  private  beneficence  as  well  for 
it  is  a  project  deserving  strong  lyid  sympathetic 
help. 

It  may  be  of  interest  to  American  scientists 
to  know  that  the  need  of  such  a  laboratory  in 
this  country  was  recognized  by  the  Bureau  of 
Mines  more  than  a  year  ago.  The  immediate 
need  was  for  the  obtaining  of  certain  scien- 
tific data  which  is  necessary  for  the  improve- 
ment and  development  of  the  commercial  work 
in  connection  with  the  government  helium 
plants,  but  there  is  a  large  field  outside  of  this 
immediate  need  which  can  be  covered  by  such 
a  laboratory. 

Through  the  interest  and  broadmindedness 
of  Commander  A.  K.  Atkins,  of  the  Navy,  and 
Colonel  C.  DeF.  Chandler  and  Lieutenant  B. 
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S.  Olmsted,  of  the  Army  Air  Service,  necessary 
funds  for  the  purchase  of  equipment  and  the 
maintenance  of  this  laboratory  were  furnished 
to  the  Bureau  of  Mines  late  last  spring.  This 
equipment  is  now  being  received  and  installed 
by  the  Bureau  of  Mines  in  the  New  Depart- 
ment of  the  Interior  Building  at  Washington. 
The  equipment  consists  of  two  four-stage  Nor- 
walk  compressors  with  a  capacity  of  76  cu.  ft 
of  free  air  p^  minute  each.  These  will  be 
used  for  making  liquid  air  and  for  other  pur- 
poses in  connection  with  the  experimental 
work.  There  will  also  be  one  vertical  subma- 
rine type  Norwalk  compressor  with  a  capacity 
of  12  cu.  ft.  of  free  air  per  minute  to  be  used 
in  connection  with  a  liquid  hydrogen  cycle, 
and  a  similar  compressor  with  a  capacity  of  8 
cu.  ft  of  free  air  per  minute  for  use  in  connec- 
tion with  a  liquid  helium  oyde.  These  com- 
pressors will  all  be  driven  by  variable  speed 
motors,  and  be  equipped  with  unloading  valves 
so  that  the  capacities  can  be  varied  within 
wide  Mmits.  In  addition,  there  will  be  an  ade- 
quate equipment  of  gas  holders,  a  machine 
shop,  and  a  chemical  and  physical  laboratory. 
The  force  will  consist  of  four  technical  men 
and  two  mechanics,  and  the  whole  laboratory 
will  be  under  the  direction  of  the  writer.  It  is 
hoped  that  the  equiinnent  will  be  completely 
installed  by  January  1. 

Whereas  the  main  object  of  the  laboratory 
win  be  to  assist  in  every  possible  way  the 
whole  helium  project,  both  on  the  production 
and  refining  ends,  there  is  a  strong  desire  that 
this  laboratory  shall  be  of  material  use  to  sci- 
ence in  general,  and  that  it  may  be  possible 
later  on  to  make  arrangements  for  its  facilities 
to  be  used  in  special  cases  by  men  outside  the 
government  service  who  are  specially  equipped 
for  such  work.  R.  B.  Moorb 


SCIENTIFIC  EVENTS 

PHOSPHATE  IN   MOROCCO 

In  times  of  peace  this  country,  according 
to  the  Geological  Survey,  has  in  a  single  year 
sent  abroad,  mostly  to  Europe,  1,260,000  long 
tons  or  more  of  high-grade  phosphate  rock,  or 
more  than  40  per  cent,  of  its  total  annual  out- 
put   The  exports  decreased  during  the  war 


until,  in  1918,  they  amounted  to  only  148,000 
tons>  or  6  per  cent  of  the  domestic  output 
They  increased  to  879,000  tons  in  1919,  but 
these  reports  of  newly  discovered  large  de- 
posits in  Morocco,  which,  like  those  in  Al- 
geria and  Tunis^  are  near  to  the  large  ferti- 
lizer market  in  southern  Europe,  may  mean 
that  the  American  exporter  of  pho^hate  rock 
will  have  formidable  competition  in  that 
region. 

As  superphosphate  fertilizer  is  manufac- 
tured chiefly  from  phosphate  rock,  France,  by 
her  control  of  the  deposits  in  Algeria,  Tunis 
and  Morocco,  has  a  practical  monopoly  of  the 
North  African  sources  of  a  commodity  that  ifl 
essential  to  the  restoration  of  European  agri- 
culture. When  these  deposits  have  been  fur- 
ther developed  and  adequate  transportation 
facilities  have  been  provided  the  market  for 
phosphate  rock  in  southern  Europe  will  prob- 
ably be  supplied  from  northern  Africa,  so 
that  the  American  exports  to  Europe  will  be 
confined  to  the  northern  countries. 

The  principal  deposits  in  Morocco  are  about 
80  miles  southeast  of  Casablanca  and  consist 
of  three  beds  or  series  of  beds  of  phosx^tic 
sand  in  a  formation  that  is  50  to  200  feet 
thick.  The  uppermost  phosphatic  bed  con- 
tains 67  per  cent  of  tricalcium  phosphate,  the 
middle  bed  80  per  cent  and  the  lower  beds 
63  per  cent,  and  the  commercial  average  for 
the  group  is  about  69  per  cent  Water  and 
hydroelectric  power  for  the  exploiting  of  the 
deposits  can  be  obtained  from  a  river  near  by. 
In  order  to  market  the  rock,  however,  a  rail- 
road would  have  to  be  built  from  the  deposits 
to  Casablanca,  the  nearest  port 

Another  deposit,  which  consists  of  soft 
phosphatic  material  carrying  72  to  76  per 
cent  of  tricalcium  phosphate,  lies  40  miles 
northeast  of  the  principal  one.  Still  another 
deposit  lies  a  short  distance  southeast  of 
Rabat  a  coast  town.  This  deposit  consists  of 
sandy  clay  16  feet  thick  containing  nearly  47 
per  cent  of  tricalcium  j^osphate. 

THB  PASTEUR   INSTITUTE   OF   PARIS 

The  Paris  correspondent  of  the  Journal  of 
the  American  Medical  Association  writes: 
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A  toiMhing  ftppeal  for  the  caoBe  of  miorobio- 
logic  reeeareh  was  reeentlj  made  by  Dr.  Oharles 
NieoUe,  director  of  the  Pasteur  Institate  of  Tunie, 
in  a  letter  published  in  the  Temps,  He  had  just 
completed  a  stay  of  two  months  in  France,  and  he 
returned  appalled  at  the  conditions  which  he  found. 
The  countrj  which  has  produced  Pasteur,  Dudauz, 
Laveran  and  Bouz,  to  mention  only  a  few  of  the 
more  illustrious  scientists,  and  which  receiyed 
Metchnikoff  with  open  arms,  without  the  least  com- 
punction is  permitting  the  decline  of  a  scienoe  that 
has  given  France  a  large  part  of  her  past  glory  and 
from  which  she  has  always  derived  the  first  benefits. 

Nicolle  admits  that  it  would  be  unfair  to  de- 
mand that  the  state  support  the  laboratories,  espe- 
cially at  the  present  time.  However,  he  thinks  that 
it  is  not  the  teaching  laboratories  from  which  we 
should  expect  to  see  great  discoveries  come  forth: 
he  who  teaches  is  an  erudite,  while  the  mentality  of 
the  research  worker  is  entirely  different,  and  it  is 
through  other  than  teaching  institutions  that  all 
real  progress  in  microbiology  must  come.  The 
typical  institution  of  this  kind  in  France  and  the 
one  most  widely  known  is  the  Pasteur  Institute  of 
Paris,  the  parent  establishment  whose  offspring 
may  be  found  in  France,  the  colonies  and  abroad. 
The  Pasteur  Institute  is  a  private  establishment 
and  does  not  serve  as  a  teaching  medium.  The 
members  of  its  staff  devote  all  their  efforts  to  sci- 
entific investigations,  and  in  the  thirty-five  years  of 
their  endeavors  they  have  shown  marked  ability. 
The  institute  derives  its  income  from  the  sale  of 
biologic  products  and  from  donations,  and  to-day 
neither  of  these  sources  furnishes  ample  means. 
Not  having  the  inexhaustible  resources  of  the  gov- 
ernment back  of  it,  it  is  now  merely  vegetating, 
and  it  is  only  by  a  miracle  that  more  can  be  ac- 
complished. 

Nicolle,  therefore,  addresses  to  the  public  an  ap- 
peal for  support  of  the  microbiologic  laboratories, 
pointing  out  that  the  matter  should  be  of  special 
interest  to  the  farmers,  for  instance,  for  it  makes 
possible  a  continuation  of  the  researches  on  aph- 
thous fever,  a  disease  that  has  been  responsible  for 
the  lose  of  millions  and  constitutes  a  permanent 
menace  to  agriculture.  On  the  other  hand,  Nicolle 
calls  attention  to  the  difftculty  of  inducing  young 
men  to  enter  the  laboratories,  for  the  small  budgets 
make  a  career  in  a  laboratory  anything  but  profit- 
able. 

THB   BRITISH    MINISTRY    OF   AORICULTURB 

Nature  states  that  changes  are  announced  at 
the  British  Ministry  of  Agriculture,  the  effect 


of  whidi  is  tlie  promotion  of  Mr.  F.  C.  L.  Floud 
to  be  permanent  secretary  and  the  liberation 
of  Sir  Daniel  Hall  from  office  work  so  that  he 
will  be  able  to  keep  in  dose  personal  touch 
with  agricultural  devdopments  and  devote  his 
whole  time  to  the  organixation  of  agricultural 
education  and  research.  The  scheme  now  in 
operation  comprises  four  essential  parts:  (1) 
Eeeearch  institutions,  where  knowledge  is 
gained  and  agricultural  science  systematically 
developed  and  put  into  such  form  that  teach- 
ers and  experts  can  use  it  At  first  this  work 
was  distributed  among  a  number  of  univer- 
sity departments,  but  of  recent  years  there 
has  been  a  tendency  to  concentrate  it  at  a  few 
institutions  owing  to  the  necessity  for  brings 
ing  individual  workers  into  closer  personal 
contact  with  each  other  and  with  the  large- 
scale  problems  of  the  farmer.  (2)  Agricul- 
tural colleges,  where  experts  and  large  farm- 
ers will  be  trained,  receiying  a  three  years' 
course  of  instruction  of  university  character. 
Most  of  these  colleges  are  associated  with  uni- 
versities which  award  degrees  in  a^culture; 
for  students  who  do  not  wish  to  take  degrees 
there  is  a  diploma  course  requiring  a  high 
standard  of  technical  work.  (3)  Farm  insti- 
tutes for  small  farmers  and  farm- workers  who 
can  not  spare  three  years  for  college,  but  have 
some  practical  knowled^  and  are  unable  or 
unwilling  to  go  through  the  ordinary  college 
course.  These  institutes  aim  at  giving  sound 
courses  of  instruction  on  soil,  manure,  crops, 
animal  husbandry,  etc.,  but  it  is  usually  pre- 
sumed th^t  the  student  will  take  up  farming 
in  the  area  served  by  the  institution,  and  for 
which  the  instruction  is  specially  appropriate. 
(4)  Advisory  officers.  In  each  county  ar- 
rangements are  made  whereby  farmers,  small- 
holders, and  others  may  consult  the  agricul- 
tural expert  appointed  by  the  county  author- 
ity in  regard  to  any  difficulties  th^  may  meet 
with  in  their  work.  The  expert  is  in  a  posi- 
tion somewhat  similar  to  that  of  the  general 
medical  practitioner,  and  usually  finds  that  he 
can  deal  with  a  large  number  of  the  cases 
presented  to  him.  He  is,  however,  in  touch 
with  the  colleges,  research  institutions,  etc. 
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and  can  always  obtain  expert  advice  in  any 
particular  problem  of  special  difficulty. 

COLLECTION  OP  BIRDS  POR  THE  CALIFORNIA 
ACADEMY  OF  SCIENCES 

Another  well-known  omitholo^cal  collec- 
tion has  been  added  to  the  rapidly  increasing 
collections  in  the  Museum  of  the  California 
Academy  of  Sciences,  San  Francisco,  Cali- 
fornia— ^the  W.  Otto  Emerson  collection. 

Mr.  Emerson  began  his  bird  studies  in  Cali- 
fornia some  forty  years  ago,  at  that  time  lay- 
ing the  foundation  of  one  of  the  most  com- 
plete local  collections  of  birds  assembled  in 
this  state.  His  studies  have  been  maintained 
in  his  spare  time  to  the  present  date,  and  the 
results  of  his  bird  studies  and  observations  are 
apparent  in  his  notes  and  carefully  selected 
series  of  specimens  of  local  species.  As  Mr. 
Emerson  has  lived  at  Hayward,  Alameda 
ooimty,  California,  practically  all  of  this 
period,  his  collection  and  notes  have  especial 
value  from  the  standpoint  of  local  occurrences, 
distribution,  changes,  etc. 

In  this  collection  are  some  most  useful 
series  of  ducks  in  the  first  stage  of  juvenile 
plumage,  carefully  identified,  which,  added  to 
such  material  as  is  adready  in  the  academy 
collection,  will  be  of  much  value  for  compari- 
sons, and  the  study  of  plumaga  Besides  the 
series  of  birds  of  especial  local  value,  there 
are  a  good  series  of  warblers  from  various  parts 
of  the  United  States,  and  some  rare  records 
from  California  in  the  line  of  warblers,  and 
some  original  record  specimens  for  the  state 
of  several  species  of  sparrows,  etc. 

The  academy  suffered  the  loss  of  its  very 
valuable  collection  of  birds  in  the  fire  of  1906, 
and,  while  the  series  of  sea  and  shore  birds 
has  been  more  than  replaced,  the  land  birds 
have  had  but  little  efPort  expended  upon  them. 
The  addition  of  the  Emerson  and  Mailliard 
collections,  whicli  consist  principally  of  land 
birds,  has  very  materially  assisted  in  bringing 
the  academy  collection  nearer  to  its  old  basis. 

In  addition  to  the  collection  of  bird  skins, 
some  valuable  manuscripts  of  Dr.  James  G. 
Cooper,  such  as  those  of  "  The  Ornithology  of 
California,  Land  Birds,  1870,'*  and  "The 
Birds  o£  Washington  Territory,  1860-66,"  to- 


gether with  some  of  Dr.  Cooper's  note  books, 
dating  back  to  1853,  have  accompanied  t^e 
collection. 

THE  GEOLOGICAL  SOCIETY  OF  AMERICA 

The  thirty-third  annual  meeting  of  the  Geo- 
logical Society  of  America  will  be  held  Tues- 
day to  Thursday,  December  28  to  30,  at  Chi- 
cago by  invitation  of  the  University  of  Chicago 
and  in  affiliation  with  the  American  Associa- 
tion for  the  Advancement  of  Science.  The 
scientific  sessions  will  be  held  in  Bosenwald 
Hall  on  the  university  campus. 

The  address  of  the  retiring  president,  Dr.  L 
C.  White,  will  be  delivered  in  the  Reynolds 
Club  building  at  8  o'clock  p.m.,  Tuesday,  De- 
cember 28,  1920.  The  annual  subscription 
smoker  will  be  held  at  the  Beynolds  Club  at 
the  conclusion  of  President  White's  address. 
Tickets,  $1.00  each.  The  animal  sid:>scription 
dinner  will  be  held  at  the  Chicago  Beach 
Hotel,  5l8t  Street  and  Lake  Michigan,  Wed- 
nesday evening,  December  29,  at  7  o'clock. 
Hotel  headquarters  will  be  established  at  the 
Chicago  Beach  Hotel. 

The  Paleontological  Society  will  hold  its 
twelfth  annual  meeting  at  Chicago  in  conjunc- 
tion with  the  Geological  Society  of  America. 
Full  information  regarding  this  meeting  may 
be  obtained,  as  usual,  from  the  society's  secre- 
tary, Dr.  R  S.  Baasler,  U.  S.  National  Mu- 
seum, Washington,  D.  C. 

The  Mineralogical  Society  of  America  will 
hold  its  second  annual  meeting  at  Chicago  in 
conjunction  with  the  Geological  Society  of 
America.  Full  information  regarding  this 
meeting  may  be  obtained  from  the  sociely's 
secretary,  Mr.  H.  P.  Whitlock,  American  Mu- 
seum of  Natural  History,  New  York  City. 

The  Society  of  Economic  Geologists  will 
hold  its  initial  meeting  at  Chicago  in  oonjunc- 
tion  with  the  Geological  Society  of  America. 
For  further  information  regarding  this  meet- 
ing, address  Professor  J.  Volney  Lewis,  secre- 
tary. New  Brunawicdc,  N.  J. 

Edmund  Ons  Hovey, 
Secretary 
Ambrioan  Musium  of  Natural  Histoey, 
Niw  ToaK, 
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SCIENTIFIC  NOTES  AND  NEWS 

According  to  a  cablegram  from  Stockholm 
to  the  daily  press,  Charles  Edouard  Goillaume 
Breteuil,  head  of  the  International  Bureau  of 
Weights  and  Measures,  was  awarded  the 
Nobel  prize  in  physics  for  1920  on  November 
11  by  the  Swedish  Academy  of  Science.  The 
prize  in  chemistry  has  been  awarded  to  Pro- 
fessor Adolf  Ossian  Aschan,  of  Helsingfors 
University  in  recognition  of  his  researches  in 
connection  with  the  production  of  synthetic 
rubber.  The  award  of  Nobel  prizes  to  Pro- 
fessor Jules  Bordet,  of  Brussels,  and  Professor 
August  Krogh,  of  Copenhagen,  has  been  re- 
corded in  Science,  but,  following  a  press  de- 
spatch, the  subject  of  Professor  Krogh's  work 
was  incorrectly  given.  He  is  professor  of  ani- 
mal physiology  at  the  University  of  Copen- 
hagen and  was  a  pioneer  in  the  study  of  the 
forces  governing  gas  exchange  in  the  lungs 
and  other  parts  of  the  body.  Professor  Bordet 
is  now  lecturing  in  this  country  on  immunol- 
ogy and  anaphylaxis.  He  has  given  the  Herter 
lectures  at  the  Johns  Hopkins  University,  the 
Cutter  lecture  at  Harvard  University,  a  Hanna 
lecture  at  Western  Reserve  University  and 
will  give  shortly  a  course  of  Hitchcock  lec- 
tures at  the  University  of  California. 

Dr.  Thomas  F.  Hunt,  dean  of  the  college 
of  agriculture  of  the  University  of  California, 
Leon  H.  Estabrook,  statistician  and  chief  of 
the  Bureau  of  Crop  Estimates  of  the  United 
States  Department  of  Agriculture  and  Harvey 
J.  Sconce,  of  Sidell,  HI.,  were  appointed  dele- 
^tes  from  the  United  States  to  the  general 
assembly  of  the  International  Institute  of 
Agriculture  at  Borne,  November  3-16.  Dean 
Hunt»  who  haa  been  appointed  permanent 
delegate  to  succeed  David  Lubin,  is  in  Europe 
on  sabbatical  leave  from  ihe  university^  and 
reached  Home  in  time  to  take  part  in  the 
meeting. 

Dr.  J.  H.  WnrrE,  assistant  surgeon  general 
and  Surgeon  G.  N.  Guiteras  have  been  desig- 
nated by  Surgeon  General  Cununing  to  rep- 
resent the  United  States  at  the  sixth  Inter- 
national Sanitary  Conference  to  be  held  at 
Montevideo,  Uruguay,  on  December  19  and  20. 


Surgeon-General  M.  W.  Ireland,  U.  S. 
Army,  has  been  appointed  a  member  of  the 
Council  on  Medical  Education,  of  the  Amer- 
ican Medical  Association  to  succeed  the  late 
Dr.  Isador  Dyer,  of  Tulane  University. 

The  appointment  of  T.  W.  Norcross  as  chief 
engineer  of  the  Forest  Service  is  announced  by 
Colonel  W.  B.  Greeley,  head  of  the  service. 
Mr.  Norcross  succeeds  Mr.  O.  C.  Merrill,  who 
resigned  to  become  executive  secretary  of  the 
Federal  Power  Commission. 

Mr.  F.  R.  Cole,  of  Stanford  University,  has 
been  appointed  associate  curator  in  dipterol- 
ogy,  and  Mr.  Chase  Littlejohn,  of  Redwood 
City,  California,  assistant  curator  in  ornithol- 
ogy, in  the  Museum  of  the  California  Acad- 
emy of  Sciences,  San  Francisco. 

AoooRDiNO  to  the  Journal  of  the  Washington 
Academy  of  Sciences  Mr.  P.  C.  Holdt  has 
been  appointed  research  associate  at  the  Bu- 
reau of  Standards,  by  the  American  Paint  and 
Varnish  Manufacturers'  Association,  and  Mr. 
E.  J.  Ruh  by  the  International  Nickel  Com- 
pany. 

Dr.  Norah  E.  Dowell,  instructor  in  geol- 
ogy at  Smith  College,  has  been  appointed  as- 
sistant geologist  in  the  U.  S.  Geobgical  Sur- 
vey for  duty  as  ofSce  geologist  and  research 
assistant  in  the  Ground  Water  Division. 

John  W.  Calvin,  professor  of  chemistry  at 
the  University  of  Nebraska  and  a9K)ciate  ch^n- 
ist  in  the  station,  has  become  chemist  in  the 
experiment  station  of  the  Dominican  Republic. 

J.  C.  MoNuTT  has  resigned  as  head  of  the 
department  of  animal  husbandry  in  the  Massa- 
chusetts College  to  become  eastern  representa- 
tive of  the  American  Shorthorn  Breeders'  As- 
sociation, with  headquarters  at  Amherst 

Dr.  Douglas  R.  Semmbs,  professor  of  geol- 
ogy at  the  University  of  Alabama,  has  re- 
signed his  work  at  the  university  and  accepted 
the  position  of  assistant  chief  geologist  of 
the  Compania  Mexicana  de  Petroleo,  ^^El 
Aguila,"  and  will  be  located  permanently  at 
the  company's  headquarters  in  Tampico. 

After  twenty-five  years  of  active  service  in 
teaching  and  research  work  in  applied  chemis- 
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try  and  chemical  engineering:  at  the  Massa- 
chusetts Institute  of  Technology,  Dr.  William 
H.  Walker  has  tendered  his  resignation  as  di- 
rector of  the  Division  of  Industrial  Coopera- 
tion and  Research  to  take  effect  on  January  1. 
He  will  resume  his  consulting  practise  which 
was  interrupted  in  1917  hy  his  entering  the 
service,  and,  although  no  longer  officially  con- 
nected with  the  institute,  will  maintain  his 
interest  in  the  development  of  the  division  and 
will  closely  cooperate  with  it  in  the  fulfilment 
of  the  contracts  under  the  Technology  Plan 
already  existing.  This  division  acts  for  the 
Institute  of  Technology  in  the  administration 
of  its  ohligation  incurred  under  the  Technol- 
ogy Plan  hy  which  over  200  of  the  most  prom- 
inent industries  of  the  country  have  made  con- 
tracts involving  annual  retainer  fees  of  over 
a  quarter  million  dollars.  He  will  be  suc- 
ceeded by  Professor  Charles  L.  Norton,  pro- 
fessor of  industrial  physics  at  the  institute 
and  director  of  the  Besearch  Laboratory  of 
Industrial  Physics. 

The  Journal  of  the  American  Medical  .As- 
sociation quoting  from  the  Deutsche  medizin- 
ische  Wochenschrift  states  that  the  Vienna 
physiologist.  Professor  E.  Steinach,  is  intend- 
ing to  remove  to  Stockholm,  where  he  will 
continue  his  research  on  physiology  and 
biology. 

The  Journal  of  the  Washington  Academy 
of  Sciences  reports  the  following  foreign 
visitors  to  Washington:  Dr.  R.  J.  Tillyard, 
director  of  the  Cawthron  Institute  of  Scien- 
tific Eesearch  at  Nelson,  New  Zealand;  Dr. 
T.  Harvey  Johnston,  of  Queensland,  who  is 
on  a  mission  to  various  parts  of  North  and 
South  America  for  the  purpose  of  studying 
the  cactus  and  means  of  controlling  it,  and 
Mr.  A.  K.  Haagner,  director  of  the  Ecological 
park  at  Pretoria,  South  Africa,  who  came  to 
the  United  States  in  charge  of  a  shipload  of 
African  animals  which  had  been  collected  at 
Pretoria  during  the  war  for  various  American 
zoological  parks. 

Dr.  W.  E.  S.  Turner,  secretary  of  the 
Society  of  Class  Technology,  the  University 
of  Sheffield,  England,  and  forty  members  of 


the  society  recently  made  a  tour  of  the  glass 
centers  in  America. 

W.  P.  WooDiNO  with  a  party  from  the 
United  States  Geological  Survey  have  left  for 
Haiti  to  conduct  a  reconnaissance  geologic  ex- 
amination of  the  Republic  of  Haiti  at  the 
request  of  that  government. 

The  University  of  California  has  secured 
Mr.  Bert  A.  Rudolph,  a  pathologist  in  the 
United  States  Departaient  of  Agriculture  at 
Washington  and  a  graduate  of  the  State  Uni- 
versity, to  develop  further  tests  of  control  of 
apricot  brown  rot  by  spraying  in  the  spring. 
The  work  will  be  carried  on  at  the  deciduous 
fruit  station  of  the  university  and  at  Moun- 
tain View. 

WiNTHROP  P.  ECatites,  associste  professor 
of  geology  at  the  University  of  Eiinsas,  Law- 
rence, is  on  leave  of  absence  for  a  year  and  is 
with  the  foreign  production  department  of 
the  Standard  Oil  Company  of  New  Jersey- 
He  will  spend  most  of  the  winter  with  a  geo- 
logical surveying  party  in  Mexico. 

Dr.  a.  C.  TRowBRnxo,  professor  of  geology 
at  the  State  University  of  Iowa,  gave  an  ad- 
dress, November  8,  as  retiring  president  of  the 
Iowa  Chapter  of  the  Society  of  Sigma  Xi,  "  On 
the  importance  of  sedimentation:  a  neglected 
phase  of  geological  investigation.'' 

Dr.  Raymond  Pearl,  of  the  Johns  Hopkins 
University,  on  November  11,  gave  the  Ghross 
Lecture  before  the  Philadelphia  Pathological 
Society  on  **  Some  biological  aspects  of  human 
mortality." 

PR0FBS8<»t  Ulrio  DAHLORsk,  of  Princeton 
University,  delivered  a  lecture,  on  November 
1,  before  the  Franklin  Institute  of  Philadel- 
I^a,  on  "  The  production  of  motion  by  ani- 
mab." 

Dr.  Nellis  B.  Foster,  of  the  Cornell  Medi- 
cal College,  will  deliver  the  third  Harvey  lec- 
ture at  the  New  York  Academy  of  Medicine^ 
Saturday  evening,  November  20.  His  subject 
will  be  "  Ur»mia" 

It  is  announced  in  Nature  that  a  course  of 
three  public  lectures  on  "Present  Tend^icies 
of  Philosophy  in  America,"  at  King's  College,. 
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London^  beginiUDg  on  Octaber  28  with  a  lec- 
ture on  "Kew  realism:  its  background  and 
origin,'*  was  given  by  Professor  W.  P.  Mon- 
taguety  professor  of  phifesoi^iy  in  Oolumbia 
University,  New  York  City.  The  two  other 
lectures  were  entitled:  ^New  realism:  its  im- 
plication and  promise,''  and  on  November  1, 
Professor  J.  E.  Boodin,  professor  at  Oarleton 
College,  Minn.,  gave  a  lecture  on  ''Pragma- 
tism: its  right  and  left  wings." 

The  University  of  Bologna  and  the  Boyal 
Academy  of  Sciences  held  a  joint  commemora- 
tion service  for  the  late  Professor  Righi  on 
November  1,  when  an  address  was  delivered  by 
Professor  Luigi  Donati. 

A  GOLD  medal,  studded  with  diamonds,  but 
valued  chiefly  because  it  had  been  "  presented 
to  Dr.  S.  D.  Ghross  by  bis  medical  friends  in 
commemoration  of  his  fifty-flrst  year  in  the 
profession,  April  10, 1879,''  was  recently  given 
to  Dr.  J.  Chalmers  DaCosta,  S.  D.  Ghx>s8  pro- 
fessor of  surgery  at  JefFerson  Medical  College, 
to  be  placed  in  the  Jefferson  College  Museum. 

Professor  Samuel  Hanaway,  who  retired  on 
account  of  health  in  1916  from  the  department 
of  mathematics  in  the  College  of  the  City  of 
New  York,  has  died  at  the  age  of  66. 

M.  H.  P.  Stbensbt,  professor  of  geography 
at  the  University  of  Copenhagen,  who  was 
forty-five  years  old,  died  suddenly  on  board  the 
liner  FrederiJe  VIIL,  while  returning  from 
America,  where  he  had  been  in  connection 
with  his  investigations  into  the  voyages  of  the 
old  Norsemen  to  the  coast  of  North  America. 

The  College  of  Physicians  of  Philadelphia 
announces  that  tlie  next  award  of  the  Alvar- 
enga  Prizes  amounting  to  about  $250,  will  be 
made,  July  14,  1921,  provided  that  an  essay 
deemed  worthy  of  the  prize  shall  have  been 
offered. 

Professor  W.  C.  Allbb,  secretary-treasurer, 
of  the  American  Society  of  Zoologists,  writes 
that  the  committee  on  hotel  accommodations 
for  the  Chicago  meetings  have  assigned  the 
American  Society  of  Zoologists  to  the  Congress 
Hotel,  Michigan  Blvd.  and  Congress  St.  The 
rates  range  from  $8.00  to  $9.00  for  single 
rooms  and  from  $7.00  up  for  double  rooms. 


This  hotel  is  the  headquarters  for  the  Amer- 
ican Association  and  for  the  biological  so- 
cieties and  members  are  accordingly  urged  to 
reserve  rooms  at  their  earliest  convenience. 
Members  of  the  zoologists  desiring  less  ex- 
pensive rooms  may  make  reservations  in  the 
relatively  nearby  Y.  M.  C.  A.  Hotel  at  822  S. 
Wabash  Avenue  before  December  1.  Rates: 
70  cents,  80  cents  and  one  dollar. 

The  publication  of  World  Agricvliure  as  the 
ofScial  organ  of  the  American  E.  P.  Farmers' 
Club  and  the  World  Agricultural  Society,  is 
announced  in  the  Experiment  StaMon  Record, 
It  will  be  issued  quarterly  from  Amherst, 
Mass.  The  purposes  of  the  magazine  are  an- 
nounced as  follows:  To  further  a  sympathetic 
understanding  among  all  nations  in  matters 
relating  to  the  production,  distribution  and 
consimiption  of  the  products  of  the  soil;  to 
encourage  study  of  the  principles  which  should 
control  the  agricultural  policies  of  the  world 
to  the  end  that  every  individual  may  do  his 
full  duty  and  may  enjoy  his  rightful  share  of 
the  results;  to  aid  in  the  application  of  these 
principles  through  the  dissemination  of  infor- 
mation, the  exchange  of  students  and  teachers 
between  educational  institutions,  and  the  rend- 
ering of  practical  assistance  in  the  agricultural 
regions  devastated  by  the  world  war  and  wher- 
ever such  assistance  is  needed;  to  promote  the 
correlation  on  world  lines  of  all  agencies  con- 
cerned in  rural  improvement,  technical,  scien- 
tific, economic  and  social,  and  a  greater  ap- 
preciation of  the  possibilities  of  the  country 
for  the  development  of  the  highest  types  of 
individual  and  social  life.  In  addition  to  the 
World  Agriculture  Society  the  journal  expects 
to  print  official  items  regarding  the  Interna- 
tional Institute  of  Agriculture,  the  American 
E.  F.  Farmers'  Club,  American  Country  Life 
Association,  the  International  Live  Stock 
Breeders'  Association,  the  Beaune  Coiomitttee 
on  World  Cooperation  in  Agriculture  and 
Country  Life,  the  International  Association  of 
Agricultural  Missions,  the  Agricultural  Qubbf 
the  North  Carolina  College,  and  the  Agricul- 
tural Society  of  France.  The  June  issue  con- 
tains the  officers  of  these  organizations;  re- 
ports of  the  Beaune  conference  of  1919,  and 
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the  Belgian  national  conference,  and  of  ^ae 
International  Association  of  Agricultural  Mis- 
%iond  of  1920;  a  memorandum  presented  to  the 
Peace  Conference  on  World  Agricultural  Prin- 
ciples by  President  K.  L.  Butterfield,  of  the 
Massachusetts  Agricultural  College;  a  tribute 
to  the  late  David  Lubin ;  Some  Impressions  of 
French  Agriculture  by  Captain  E.  N.  Went- 
worth,  assistant  director  of  the  college  of  agri- 
culture, American  E.  F.  University;  the  State 
Society  of  Agricultural  Teaching  in  France, 
by  G.  Wery,  director  of  the  National  Institute 
of  Agronomy;  several  shorter  articles  relative 
to  the  reconstruction  of  French  agriculture; 
and  other  topics. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

Offers  of  support  and  financial  assistance 
towards  the  establishment  of  an  agricultural 
college  of  university  rank  in  the  West  Indies 
have  been  received  from  Trinidad,  Barbados, 
Grenada,  St.  Lucia,  St.  Vincent,  and  the  Lee- 
ward Islands,  while  Bermuda,  although  not  in 
the  West  Indies,  has  ofFered  an  annual  grant. 
On  the  recommendation  of  the  West  Indian 
Agricultural  College  Committee,  Lord  Milner 
has  decided  that  the  promises  and  prospects 
of  support  are  sufficient  to  justify  him  in  pro- 
ceeding with  the  necessary  arrangements  for 
the  establishment  of  the  college.  It  will  be 
situated  in  Trinidad,  and  plans  for  the  build- 
ings will  shortly  be  prepared. 

Part  of  the  $6,000,000  expected  to  be  realized 
from  a  campaign  for  McGill  University,  Mon- 
treal, will  be  devoted  to  a  building  to  house  the 
departments  of  pathology,  medical  jurispru- 
dence, hygiene  and  psychiatry.  It  is  estimated 
that  such  a  building  would  cost  at  least  $460,- 
000,  and  its  maintenance  would  require  an 
endowment  of  $150,000. 

At  the  college  of  engineering  of  the  Univer- 
sity of  Wisconsin,  A.  A.  NefF,  graduate  of  the 
University  of  Nebraska,  has  been  appointed 
associate  professor  of  nrachine  designing,  and 
A.  H.  Anderson,  of  the  Armour  Institute  of 
Technology,  Chicago,  associate  professor  of 
steam  and  gas  engineering. 


Dr.  B.  J.  8PBN0B,  professor  of  physics  at  the 
University  of  North  Dakota,  has  resigned  to 
accept  a  position  in  the  department  of  i^bymc» 
of  Northweetem  University. 

J.  H.  Gk>URLEY,  professor  of  horticulture  in 
the  New  Hampshire  College,  has  become  head 
of  the  horticultural  department  of  the  Uni- 
versity of  West  Virginia. 


DISCUSSION   AND   CORRESPONDENCE 

AN  UNFAVORABLE  SPAWNING  SEASON  FOR 
MULLET 

The  mullet,  MugU  cephalus  LinnseuB,  known 
as  amcHifna  in  the  native  language,  is  one  of 
the  most  extensively  used  food  fiebes  of  the 
Hawaiian  Islands.  The  custom  of  taking  very 
young  mullet  from  the  sea  and  stocking  ponds 
with  them  has  been  practised  for  a  long  time. 
These  ponds,  usually  walled-off  arms  of  bays, 
are  frequently  of  several  acres  in  area  and  from 
them  are  taken  annually  thousands  of  mullet 
which  have  developed  to  marketable  size  within 
these  enclosures. 

Although  a  well-known  fish,  aside  from  the 
fact  that  the  fishermen  have  learned  to  know 
the  approximate  time  of  the  year  when  the  fry 
are  abundant  in  the  sea,  no  definite  informa- 
tion is  at  hand  relative  to  the  spawning  sea- 
son of  the  mullet  or  the  conditions  favorable 
to  this  process  or  to  its  later  growth  and  de- 
velopment in  these  waters. 

With  a  view  of  undertaking  artificial  propaga- 
tion of  the  mullet  the  Board  of  Fish  and  Game 
Commissioners  of  the  Territory  delegated  Mr. 
H.  L.  Kelley,  executive  officer,  assisted  by  Mr. 
Irwin  H.  Wilson,  fish  culturist,  to  establish  a 
small  fish  hatchery  at  Ealahuipuaa,  Hawaii, 
which  was  completed  early  in  January  of  the 
present  year.  From  observations  during  previ- 
ous years  it  was  believed  tihat  the  mullet 
spawned  during  January.  In  the  pond  on 
which  the  hatchery  was  located  it  was  esti- 
mated that  there  were  approximately  1,000 
mature  females  approaching  the  period  of 
spawning  and  nearly  as  many  mature  males. 
Careful  observations  were  kept  upon  the  con- 
dition of  the  mullet  throughout  January  and 
February  but  no  indications  of  spawning  were 
to  be  seen.    Attempts  were  made  to  force  th^ 
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roe  and  mih  from  the  apparently  ripe  individr 
nals.  This  was  aecomplished  on  two  occasions 
but  all  efforts  to  fertilize  the  eggs  thus  ob- 
tained were  futile. 

Early  in  March  the  fish  began  to  take  on  the 
appearance  of  being  spawned  out,  but  not  hav- 
ing observed  spawn  or  young  fish  in  the  pond 
up  to  this  time,  anatomical  examinations  were 
made  of  numerous  mullet,  both  males  and  fe- 
males being  dissected. 

In  case  of  many  of  the  females,  the  ovaries 
allihough  greatly  reduced  were  not  spawned  out 
but  contained  ova  which  evidently  at  one  time 
were  mature  but  now  were  in  a  state  of  semi- 
dissolution. 

In  case  of  the  males,  many  of  them  carried 
gonads  shriveled  and  reduced  in  size  but  hav- 
ing no  appearance  of  organs  after  spawning. 
The  surface  of  the  testes,  in  many  instances, 
were  thickly  covered  with  rounded  nodules 
from  2-6  mm.  in  diameter.  In  sectioning  por- 
tions of  the  organs  thus  affected  masses  of 
cells  of  a  greenish-yellow  tint,  by  transmitted 
light,  were  seen  to  occupy  the  nodules  and 
penetrate  deeply  into  lihe  medullary  substance 
of  the  gland.  These  masses,  of  definite  out-- 
line,  have  the  appearance  of  broken  down 
tissue  cells  of  the  spermary  but  maintain  their 
characteristic  color  under  the  action  of  such 
stains  as  iron  hsBmatoxylin  and  methylen  blue. 
Healthy  gonads  free  from  the  external  nodules 
are  also  free  from  the  internal  masses  of  cells. 

Inasmuch  as  a  considerable  number  of  in- 
dividuals examined  were  affected  in  the  man- 
ner described  above  we  are  led  to  believe  that 
the  noticeable  scarcity  of  young  mullet  this 
season  is  a  result  of  a  pathogenic  condition  of 
the  reproductive  organs  of  mature  individuals 
which  inhibited  spawning.  The  cause  of  this 
condition  has  not  yet  been  determined. 

Failure  of  the  mullet  to  spawn  in  the  usual 
prolific  manner  seems  general  throughout  the 
Hawaiian  Islands  this  season.  The  testimony 
of  fishermen  from  widely  separated  districts  is 
that  there  are  comparatively  few  young  mullet 
to  be  taken  this  year.  One  fisherman  on  Oahu 
reports  that  he  has  been  able  to  take  less  than 
2,000  fry  for  his  ponds  whereas  in  previous 
years  he  has  taken  as  many  as  900,000  from 


the  same  waters  during  a  similar  period. 
Another  fisherman  stated  that  he  had  taken 
about  6,000  as  contrasted  with  250,000  last 
year.  A  report  from  Kauai  states  that  no 
mullet  fry  are  observed  in  waters  which  in 
normal  years  are  teeming  with  them. 

From  personal  observations  of  those  closely 
identified  with  the  work  of  the  Fish  and  Game 
Commission  and  from  information  received 
from  reliable  sources  it  would  appear  that  the 
season  just  passed  has  been  an  unfavorable 
one  for  the  spawning  of  mullet  in  these  waters. 

Further  attempts  will  be  made  by  the  Board 
of  Fish  and  Game  Commissioners  to  carry  on 
artificial  propagation  and  culture  of  this  im- 
portant food  fish. 

C.  H.  Edmondson 
University  of  Hawah, 

REMARK  ON  PAMILY  NAMES 

The  rules  drawn  up  by  Dr.  Oberholzer^  for 
the  formation  of  family  and  subfamily  names, 
seem  to  be  very  good  in  most  respects,  but  in 
regard  to  that  relating  to  family  names 
founded  upon  almost  identical  names  of 
genera,  I  must  record  my  inaibility  to  concur. 
Under  Rule  13,  the  author  states  that  of  two 
family  or  subfamily  names  having  "exactly 
the  same  spelling,"  the  latter  is  to  be  distin- 
guished from  the  earlier  by  the  prefix  "  Pro,'* 
and  subsequently  gives  as  an  example  the  fam- 
ily names  derived  from  Pica  and  Picus,  pro- 
posing for  one  of  them  the  name  Propicidfe. 
According  to  all  accepted  riiles  for  the  forma- 
tion of  family  names,  this  would  indicate  that 
there  is  a  genua  Propica  or  Propicua,  which 
of  course  is  untrue. 

It  would  be  much  better  in  such  a  case  as 
this  to  modify  the  generic  root  names  in  a 
slightly  different  way  to  form  the  family 
names,  and  that  founded  upon  Pica  might  be 
Picidse,  using  Picusidee  for  that  having  Picus 
as  the  type.  In  forming  the  family  name  from 
that  of  the  genus  custom  has  differed  in  some 
instances;  for  example,  in  the  Coleoptera,  the 
generic  word  Cis  has  given  rise  to  the  family 
name  Cioidse  in  the  case  of  some  authors  and 

iSoiSNCX,  August  13. 
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Oisidffi  with  othera  Personally,  I  would  muoh 
prefer  the  latter  as  the  permanent  form  for  the 
word 

Thos.  L.  Oasbt 

RSSBARCH    PROBLEMS    *' ASSIGNED   TO"    UNI- 
VERSITY  PROFESSORS  AND  THEIR 
STUDENTS 

A  PAPER  on  North  American  Forest  Ee- 
search^  has  recently  been  issued,  giving  a 
r^sum^  of  the  "Investigative  Projects  in 
Forestry  and  Allied  Subjects  Conducted  by 
National,  State  and  Provincial  Governments, 
Schools  of  Forestry,  Scientific  Schools  and 
Private  Interests  in  Canada,  Newfoundland 
and  the  United  States  for  1919-20.** 

More  than  five  hundred  projects  are  enu- 
merated, nearly  half  of  them  under  investiga- 
tion by  persons  in  departments  of  the  United 
States  government.  Many  of  the  remainder 
are  concerned  with  the  activities  of  various 
state  agencies  and  institutions,  while  a  num- 
ber represent  research  undertaken  by  pro- 
fessors and  their  students  in  various  colleges 
and  universities. 

The  compilers  of  this  list  have  very  care- 
fully indicated  in  connection  with  each 
project,  by  whom  it  is  being  investigated, 
nearly  always  stating  that  it  is  "  assigned  to  ** 
some  individual  or  group  of  persons.  For  ex- 
ample;, under  certain  universities  and  colleges, 
we  find  numerous  projects  "assigned  to" 
various  members  of  their  faculties  and  in 
certain  cases  secondarily  to  their  students. 

I  think  we  may  legitimately  inquire  by 
whom  these  problems  have  been  assigned  to 
the  persons  named.  Certainly  not  by  the  Na- 
tional Research  Coimcil,  not  by  the  Society 
of  American  Foresters,  not  by  our  colleagues, 
and  usually  not  by  any  of  the  governing 
boards  of  the  universities  and  colleges. 

Such  wording,  like  the  r^)eated  use  of 
"control*'  and  "direction,**  conveys  the  im- 
putation that  men  of  science  do  not  select 
and  elaborate  their  own  lines  of  research,  and 

•  1  Compiled  by  the  Committee  on  American  Forest 
Beseareh,  Society  of  American  Foresters,  and  pub- 
Bthed  as  Yol.  1,  Pt.  4,  of  the  BMetin  of  the  Na- 
tional Beseareh  Council,  August,  1920. 


it  is  very  unfortunate  that  it  should  appear 
in  such  a  journal  as  the  BidleHn  of  the  Na- 
tional Beseareh  CounciL  Let  us  hope  that 
the  council  does  not  stand  ^wnsor  for  it»  for 
it  does  not  seem  likely  that  it  will  aid  in 
attaining  the  closer  cooperation  which  inde- 
pendent workers  hoi)e  to  see  as  a  result  of  the 
operations  of  the  Beseareh  CounciL  It  is 
better  to  believe  that  the  printer  or  the  proof- 
reader has  inserted  this  stereotyped  phrase  as 
it  appears  quite  regularly,  and  no  doubt 
proi>erly  so,  in  connection  with  many  of  the 
bureaus  and  governmental  agencies.  In  view 
of  the  increasing  extension  of  the  bureau^ 
cratic  spirit  into  scientific  work,  perhaps  all 
researdi  must  be  assigned  by  some  one  other 
than  he  who  performs  it,  and  possibly  prob- 
lems should  not  be  outlined  by  those  who  in- 
vestigate them.  Until  such  comes  to  pass, 
however,  it  seems  unjustifiable  that  research 
in  forestry  or  in  any  other  subject  should  be 
thrust  into  the  lime-light  with  such  carelessly 
worded  captions  attached. 

0.  T.  Bruss 


THE  LAWS  OF  HYBRIDIZING  DIS- 
COVERED BY  RICHARD  DIENER 

Ths  above  is  the  title  of  a  booklet  of  some 
sixteen  pages,  dated  (with  a  rubber  stamp)  as 
issued  July  1,  1920,  and  coining,  aiipropri- 
at^,  ^m  California,  the  home  of  plant 
wixardry.  The  discoverer  states  that  it  has 
taken  thousands  of  crosses  and  fifteen  years 
of  time  to  perfect  the  laws  which  he  is  now 
giving  to  mankind — ^f  or  a  consideration.  Their 
presentation  is  a  delightful  eKanq>le  of  sim- 
plicity; the  reader  is  not  troubled  with  tire- 
some descriptions  of  methods  or  measures 
taken  to  check  the  results;  the  pages  are  not 
rendered  unsightly  by  arrays  of  tables,  nor  is 
the  intellect  taxed  by  incomprehensible  statis- 
tics, as  is  so  often  the  case  in  present-day 
treatises  on  this  subject.  On  the  contrary  the 
author  has  not  needed  all  of  his  sixteen  pages 
for  the  exposition;  besides  the  title  page  he  is 
able  to  spare  one  for  a  full-page  portrait  of 
himself,  ^e  pages  are  given  to  photographs 
of  results  of  his  labors,  while  a  double-page 
diagram  sets  forth  his  laws  so  clearly  that 
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one  feels  the  text  might  really  hare  been  disr- 
penaed  with  entirely. 

NeverthelefiB  there  are  Biz  and  one  half 
pages  of  tezty  three  of  which,  howeyer,  are 
oocupied  by  a  philosophical  discussion  of 
"  What  plant  life  is,'*  the  nature  of  **  Sports/' 
and  ''Animal  life  in  relation  to  plant  lifa'' 
The  relation  of  these  introductory  remarks  to 
the  laws  that  follow  is  not  clear;  th^  never- 
theless contain  contributions  to  the  subject  of 
evolution  which  are  novel,  and  their  inclusion 
was  presumably  considered  justified  on  their 
own  merits.  We  learn  first  that  plant  life  is 
a  chemical  process  for  catching  the  sun's  rays 
and  depositing  them  on  the  earth  in  the  form 
of  carbon.  As  with  mortal  souls,  however, 
the  abode  of  carbon  on  the  earth  is  but  transi- 
tory; ''some  day  fire  is  set  to  it,*'  whereupon 
it  disappears  ^m  the  earth  as  gas  and  only 
ashes  remain. 

Early  plants  floated  in  moisture  in  a  sexless 
state,  but  they  finally  succeed  in  getting  roots 
into  the  soil,  climbed  out  of  the  marshes  and 
developed  sex,  and  so  rose  to  the  stage  of  seed 
production.  Until  th^  got  their  toes  into 
terra  firma  evolution  was  slow,  but  that  ad- 
vantage once  gained  they  **  developed  faster — 
from  grasses  to  shrubs,  from  shrubs  to  bushes 
and  from  bushes  to  trees  t  ^  Animalfl  also  play 
an  important  role  in  the  cosmos,  for  we  are 
told: 

.  If  it  were  not  for  the  eziBtence  of  animal  life 
the  leaves,  bark  and  general  reeidne  of  vegetation 
wonld,  in  a  period  of  twenty-five  years  or  there- 
aboats,  cover  the  ground  to  such  a  height  that  no 
new  vegetation  conld  spring  up  and  plant  life 
would  annihilate  itself,  there  being  no  decay. 

About  three  and  one  half  pages  are  left  for 
the  "  laws,"  which  are  illustrated  by  diagrams 
resting  to  relative  size  of  flower  or  fruit  or 
other  character  of  the  plants  to  be  crossed. 
There  are  three  possibilities:  (1)  The  male 
(pollen)  parent  may  be  smaller  than  the 
female  (ovule)  parent,  (2)  th^  may  be  of  the 
same  size,  or  (3)  the  male  parent  may  be  the 
larger  of  the  two.  The  first  is  the  "  declining 
way  "  of  breeding,  for  the  offspring  from  such 
crosses  will  be  smaller  even  than  the  male 
parent.    The  second  is  the  "enlarging  way," 


for  when  the  parents  are  of  the  same  size  the 
o£F6pring  will  be  twice  as  large  as  their  parents. 
iNTot  all  of  them  will  reach  this  maximum  siz^ 
we  learn  to  our  disappointment,  but  on  the 
average  only  12  in  100.  This  may  be  brought 
up  to  40  per  cent.,  neverthdees,  in  later  gen- 
erations. Finally,  the  third  way  is  less  im- 
portant, for  under  these  conditions  the  off- 
spring are  said  to  exceed  the  male  parent  only 
slightly  in  siza 

Fortunately  the  b^iefits  of  these  laws  are 
not  limited  to  plants  but  may  be  applied  in 
animal  breeding  as  well,  as  "exemplified  by 
chickens."  Here  the  process  is  admittedly 
complicated  by  the  fact  of  "the  sexes  being 
in  different  individuals,"  necessitating  a  back- 
cross  of  the  progeny  with  their  male  parent, 
but  the  result  is  well  worth  the  extra  trouble 
for  "  of  the  offspring  from  this  second  fertili- 
zation about  one  third  are  double  the  size  of 
the  original  parents.''  This  may  be  a  de- 
sirable economic  result  so  far,  but  one  shud- 
ders to  think  what  may  happen  if  the  method 
should  be  taken  up  by  imthinking  persons  and 
pushed  to  the  limits  of  geometric  progression. 
The  author  truly  says  that  "  few  people  at  the 
present  time  realize  the  immensity  of  this 
discovery  ito  mankind."  He  himself  modestly 
admits  that  it  is  "equal  to  the  discovery  of 
electricity,  if  not  greater."  And  any  one  may 
take  advantage  of  it  by  purchasing  the  book- 
let for  the  sum  of  five  dollars — as  indicated 
by  another  rubber  stamp. 

A  book  of  this  character  would  scarcely  be 
deserving  of  so  much  attention  if  it  were  not 
for  the  fact  that  it  is  likely  to  be  taken 
seriously  by  a  great  many  people.  There  is 
just  enough  of  fact  in  some  of  the  statements 
to  make  the  conclusions  seem  plausible  to  one 
not  familiar  with  genetic  interpretations.  For 
example,  it  is  stated  that  in  attempting  to 
derive  new  colors,  a  white  flower  should  be 
used  as  the  pollen  parent.  Every  geneticist 
knows  that  white  flowers  may  carry  a  great 
variety  of  genes  for  color  which  can  find 
expression  only  when  a  cross  is  made  which 
brings  in  an  activator  for  them.  Similarly, 
some  of  the  facts  stated  in  relation  to  size 
inheritance  may   be   true   in   the   instances 
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cited;  the  mistake  is  the  one  practical  breeders 
have  so  commonly  made  for  generations  past 
of  generalizing"  from  a  few  instances.  One 
often  wishes  it  were  as  easy  to  inciilcate  into 
students  the  principles  of  genetics  as  it  is  to 
gain  a  wide  acceptance  of  theories  that  have 
no  scientific  basis  and  calmly  disregard  any 
demands  for  proof. 

L.  J.  C. 


SPECIAL  ARTICLES 

ON  THE  RELATIONSHIP  BETWEEN   FREEZING 

POINT    LOWERING.    A.    AND    SPECIFIC 

ELECTRICAL  CONDUCTIVITY.  K.  OF 

PLANT   TISSUE    FLUIDS 

The  problem  of  the  contribution  of  non- 
electrolytee,  of  undisaociated  molecules  of 
electrolytes,  and  of  dissociated  ions  of  electro- 
lytes to  the  depression  of  the  freezing  point, 
A,  in  terms  of  which  osmotic  concentration  is 
usually  measured,  is  one  of  considerable  bio- 
logical importance.  We  desire  to  know,  for 
example,  whether  an  observed  difference  in 
the  osmotic  concentration  of  the  tissue  fluids 
of  a  si)ecie8  growing  in  two  different  habitats 
is  due  primarily  to  differences  in  the  quanti- 
ties of  electrolytes  absorbed  from  the  medium 
or  to  differences  in  the  quantities  of  organic 
substances  elaborated.  The  same  question 
naturally  arises  when  one  is  comparing  the 
osmotic  concentration  of  the  tissue  fluids  of 
different  species  in  the  same  habitat. 

In  the  mixed  solutions  with  which  the  biol- 
ogist has  to  deal  the  problem  presents  serious 
difficulties.  In  certain  cases  some  progress 
may  be  made  by  determining  the  correlation 
between  the  freezing  point  depression.  A,  and 
the  specific  electrical  conductivity,  K. 

As  a  specific  illustration  we  may  take  the 
relationship  between  osmotic  concentration 
and  electrical  conductivity  in  a  series  of 
plant  species  growing  in  the  non-halophytic 
habitats  of  the  north  shore  of  Long  Island.* 

In  a  series  of  19  species  of  trees,  36  species 
of  shrubs,  and  162  sx)ecies  of  herbs  both  A  and 

1  Protocols  of  data  and  full  details  are  given  in 
a  paper  in  press  in  the  Journal  of  Physical  Chem- 
istry, 


K  are  highly  variabla  The  coefficients  of 
variation,  i.e.,  100  a/m,  where  g  is  the  stand- 
ard deviation  and  m  the  means  are: 

L  K 

Trees    21.46  28.49 

Shrabs 18.46  28.03 

Trees  and  shri^s  . . .  20.20  28.27 

Herbs   23.46  25.33 

Our  problem  is  to  determine  whether 
higher  values  of  K  are  associated  with  higher 
values  of  A,  or  whether  within  each  of  these 
growth  forms*  these  two  constants  of  the  solu- 
tion are  essentially  independent. 

Determining  the  correlation  coefficients  by 
the  usual  product  moment  method  we  have 
the  following  measures  of  relationship  be- 
tween the  magnitudes  of  K  and  A  in  the 
various  series. 

For    trees,    ^^  =  19,  r=-f  0.127  =fc  .152 

For  shrubs,  ^-=36,  r=  — 0.079  ±.112 

For  trees  and 

shrubs,  iV=55,  r=+ 0.022  =fc  .091 

For  herbs,  iV  =  162,  r  =  +  0.150  =t  .052 

For  ligneous  plants  the  correlations  be- 
tween A  and  K  are  low  and  statistically  in- 
significant in  comparison  with  their  probable 
errors.  The  coefficient  for  shrubs  is  actually 
negative  in  sign.  That  for  trees  and  shrubs 
together  is  sensibly  zero.  The  co^cient  for 
herbaceous  plants  is  also  low  but  may  indicate 
a  slight  relationship  between  the  two  con- 
stants, higher  values  of  A  being  associated 
with  higher  values  of  K  and  vioQ  versa. 

These  results  show  that,  in  the  vegetation 
of  the  glacial  moraines  of  Long  Island  at 
least,  there  is  practically  no  relationship  be- 
tween  the  concentration   of   ionized  dectro- 

2  It  is  necessary  to  separate  the  growth  forms, 
since,  as  shown  in  detail  elsewhere  (Harris,  Gort- 
ner  and  Lawrence,  loc.  cit,),  the  growth  forms  are 
highly  differentiated  with  respect  to  both  A  and  K. 
The  actual  means  are: 

A  JTxio* 

Trees 1.292  11,213 

Shrubs 1.177  10,770 

Trees  and  shrubs  . .  1.217  .  10,923 

Herbs   0.846  14,308 
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]yte6  and  of  total  solutes  (molecules  and  ions) 

in  the  leaf  tissue  fluids.^ 

J.  Arthur  Harris, 
Boss  Aiken  Gortner, 
John  V.  Lawrence 


THE  AMERICAN  ASSOCIATION  FOR 
THE  ADVANCEMENT  OF  SCIENCE 

MINUTES  OP  THE  EXECUTIVE  COMMITTEE  OP 
THE   COUNCIL 

Thx  meeting  was  called  to  order  at  the  Hotel 
Belmont,  New  York  City,  on  October  17,  at  11  A.M., 
with  Dr.  Simon  Flexner  in  the  chair.  The  follow- 
ing members  were  present:  Gattell,  Fairehild, 
Flezner,  Humphreys,  Livingston,  Nichols,  Osbom. 

1.  Minutes  of  last  meeting  (published  in  Sci- 
ence, May  7, 1920)  were  approved. 

2.  Audited  report  of  retiring  permanent  Secre- 
tary (Dr.  L.  O.  Howard,  for  period  from  Novem- 
ber 1,  1919,  to  April  1,  1920,  was  accepted  and 
ordered  to  be  filed  and  published  in  SdSNOB. 

3.  Summarieed  report  of  new  permanent  secre- 
tary (Dr.  Burton  E.  Livingston)  for  period  from 
April  1  to  September  30,  1920,  was  accepted  and 
it  was  ordered  that  such  parts  of  it  be  published  in 
SOEENCE  as  seem  desirable  to  the  permanent  secre- 
tary. (The  financial  statement  will  be  presented 
to  the  council  before  publication;  other  features 
will  shortly  appear  in  Science.) 

4.  Election  of  section  officers. — Dr.  A.  E.  Jenks 
was  elected  to  be  vice-president  and  chairman  of 
Section  H  (Anthropology).  Dr.  E.  A.  Hooton  was 
elected  secretary  of  Section  H. 

5.  A  special  committee  on  the  organieaiion  of 
Section  H  (Anthropology),  which  is  a  new  sec- 
tion, formed  by  the  division  of  the  old  Section  of 
Anthropology  and  Psychology,  was  established,  this 
committee  to  be  appointed  by  the  president  and 
permanent  secretary  in  collaboration  and  to  co- 
operate with  the  section  officers  just  elected.  (This 
committee  will  shortly  be  announced  in  Science.) 

6.  Present  permanent  secretary  was  nominated  to 
the  council,  to  continue  to  serve  during  the  en- 
suing 4-year  term  as  heretofore;  that  is  for  one 
third  of  his  time. 

7.  Other   nomincUions   for   Association    officers 
<  This  result  holds  within  the  individual  classes. 

In  comparing  ligneous  and  herbaceous  growth 
forms  we  note  that  the  growth  form  with  the 
higher  total  concentration  has  the  lower  conduc- 
tivity. This  IB  shown  by  the  fact  that  the  ratio  of 
£  X  10«  to  A  is  10923/1.217  for  trees  and  shrubs 
but  14308/0.846  for  herbs. 


(president,  general  secretary,  treasurer,  five  coun- 
cil members,  two  executive  committee  members). 
It  was  voted  that  these  nominations  be  made  at 
the  first  meeting  of  the  council  at  Chicago  and 
that  elections  occur  at  a  later  meeting  of  the 
council. 

8.  Nominations  for  Committee  on  Grants  (3 
members),  to  be  appointed  by  the  president  with 
advice  of  the  council.  The  executive  committee 
recommends  to  the  council  that  it  is  desirable  to 
nominate  members  who  are  not  now  members  of 
the  Grants  Committee,  but  the  various  branches  of 
science  should  continue  to  be  severally  represented 
as  heretofore.  This  matter  should  receive  atten- 
tion at  first  Chicago  meeting  of  Council  and  nomi- 
nations should  be  made  at  second  meeting. 

9.  Science  News  Service,  supported  by  Mr.  W. 
E.  Scripps.  Dr.  J.  McK.  Cattell  and  Dr.  Qeo.  T. 
Moore  were  elected  to  represent  the  association  in 
an  advisory  committee  of  this  service. 

10.  Editorial  Committee  for  Science. — ^It  was 
voted  that  this  committee  continue  to  be  consti- 
tuted as  heretofore;  namely,  of  (a)  its  original 
members,  (b)  the  chairman  of  the  association  sec- 
tions for  each  year,  and  (c)  the  members  of  the 
executive  committee. 

11.  Determination  of  the  chairman  of  Executive 
Committee. — It  was  voted  that  chairman  of  this 
committee  is  to  be  elected  by  the  committee  at  its 
last  session  at  each  4-year  meeting  of  the  associa- 
tion, the  term  of  office  of  the  chairman  to  be  for 
no  more  than  four  years. 

12.  Election  of  Fellows. — Three  hundred  and 
seven  members  were  elected  to  feUowship,  their 
nominations  having  been  received  from  the  fol- 
lowing sources:  by  Secretary  of  Section  A,  6;  by 
Secretary  of  Section  B,  37;  by  Secretary  of  Sec- 
tion E,  35;  by  Secretary  of  Section  G,  162;  by 
Secretary  of  Section  O,  5;  by  Secretary  of  Sec- 
tion Q,  56;  by  permanent  secretary,  6.  It  was 
voted  that  nominations  for  fellowship  received  by 
the  permanent  secretary  shall  hereafter  be  referred 
to  the  secretary  of  the  proper  section,  so  that  all 
nominations  shall  cmne  to  the  executive  committee 
from  the  section  secretaries.  (Nominations  for 
fellowship  should  be  sent  to  section  secretaries 
rather  than  to  permanent  secretary.  Section  sec- 
retaries are  urged  to  send  their  lists  of  nomina- 
tions to  the  permanent  secretary  in  time  so  that 
they  may  be  acted  on  at  each  meeting  of  the  exec- 
utive committee.) 

13.  Auditor  for  permanent  secretary 's  annual 
report.  The  resignation  of  Mr.  Herbert  A.  Gill 
was  accepted  and  filed,  and  the  committee  passed 
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A  unanimouB  Tote  of  tlianlu  to  Mr.  GiU  for  bis 
Talnftble  and  muoh  appreciated  servioes  as  auditor. 
The  appointment  of  an  auditor  for  tbis  year  was 
referred  to  the  president  and  permanent  seeretarj, 
with  power. 

14.  Organisation  of  CftwmiiUe  on  Orantt, — It 
was  voted  that  Committee  on  Grants  sOiall  elect  its 
chairman  and  secretary. 

,  15.  Plaoe  of  19tt^S  amfMuA  meeting, — ^This  was 
discussed,  and  Boston  was  tentativelj  recom- 
mended. (The  1921-22  annual  meeting  is  to  be 
held  at  Toronto.) 

16.  Expenses  of  section  secretaries  attending  an^ 
nual  meetings. — ^It  was  voted  to  recommend  to  the 
council  that  Art.  X.,  Sect.  2,  of  the  by-laws  be  so 
amended  as  to  authorize  the  permanent  secretary  to 
pay  section  secretaries  who  attend  annual  meet- 
ings a  refund  amounting  to  four  cents  per  mile  for 
the  round  trip  in  each  case. 

17.  Expenses  of  section  secretaries  attending  the 
Chicago  meeting. — The  permanent  secretary  was 
authorised  to  refund  to  each  section  secretary  at- 
tending the  Chicago  meeting  a  sum  amounting  to 
four  cents  per  mile  for  his  round  trip. 

18.  Expenses  of  executive  committee  members 
attending  spring  and  fall  committee  meetings.  It 
was  voted  to  recommend  to  the  council  to  take 
under  consideration  the  amendment  of  Art.  X., 
Sect.  Z,  of  the  by-laws  so  as  to  authorize  the  per- 
manent secretary  to  pay  executive  committee  mem- 
bers attending  spring  or  fall  meeting  of  this  com- 
mittee a  refund  amounting  to  four  cents  per  mile 
for  the  round  trip  in  each  case. 

10.  Sonera  and  Chihuahua, — ^It  was  voted  to 
recommend  to  the  eoundl  that  Art.  YI.,  Sect.  1,  of 
the  by-laws  be  so  amended  as  to  remove  the  Mexi- 
can states  of  Sonora  and  Chihuahua  from  the 
province  of  the  Pacific  Division  and  to  place  them 
in  that  of  the  Southwestern  Division. 

20.  Benjamin  collection  of  portraits  and  auto- 
graphs of  association  presidents. — It  was  voted  to 
recommend  to  the  council  that  it  authorize  the  per- 
manent secretary  to  purchase  for  the  association 
the  Benjamin  collection  of  portraits  and  auto- 
graphs of  the  presidents  of  the  association  (74  por- 
traits, each  with  autograph  letter),  at  a  price  of 
$300. 

21.  Proposal  to  inaugurate  a  section  on  His- 
tory of  Sdenoe.-^rioB  action  has  been  recom- 
mended by  a  large  number  of  members.  The  pro- 
posal was  thoroughly  discussed  but  the  committee 
did  not  feel  justified  in  recommending  it,  since  the 
proposed  section  would  not  be  coordinate  with  the 
sections   already  established.     It  was   suggested 


that  this  very  desira/ble  aspect  of  seientifle  ad- 
vancement (which  is  thoroughly  approved  by  the 
committee)  be  organised  in  the  new  seetion  L 
(Historical  and  Philological  Sciences),  to  which 
it  appears  logically  to  pertain. 

22.  Committee  vote  hy  malL — ^It  was  voted  that 
Professor  Pickering's  method  for  voting  by  mail 
be  generally  used  by  the  permanent  secretary  when 
such  voting  of  this  committee  is  requisite. 

23.  r^  Gamma  Alpha  Graduate  Scientific  Fra- 
ternity was  made  an  aiBliated  society  by  vote  of 
this  committee.  (It  will  have  two  representatives 
in  the  associatioiL  council.) 

24.  Affiliation  of  state  academies. — ^It  was  voted 
to  extend  the  special  offer  on  this  subject  through 
1921.  Academies  becoming  afiUiated  before  Oc- 
tober 1,  1921,  are  to  receive  from  the  permanent 
secretary  a  payment  amounting  to  one  dollar  for 
each  academy  memiber  who  has  paid  his  aimual 
dues  ($5)  to  the  association  for  the  year  1921. 

25.  Stationery  for  use  of  section  secretaries^ — 
Proposal  that  permanent  secretary's  ofice  fumisli 
uniform  stationery  to  all  seetion  secretaries  was 
referred  to  permanent  secretary,  with  power. 

26.  Sectional  commOtee  personnel — It  was  voted 
that  when  an  afiUiated  society  embraces  more  than 
a  single  section  of  the  association,  its  representa- 
tives in  the  association  council  shall  not  be  mem- 
bers of  any  sectional  committee. 

27.  BaUway  rates  for  annual  meetings. — ^It  was 
voted  that  the  permanent  secretary  be  instructed 
to  investigate  the  basis  on  which  reduced  railway 
rates  are  sometimes  granted  to  societies,  with  the 
aim  of  obtaining  these  rates  for  annual  meetingB 
of  the  association  in  the  future.  (Beduced  rates 
for  the  Chicago  meeting  have  been  denied.) 

The  committee  adjourned  at  4. 

BUBTON  E.  Ijvinostok, 
Permanent  Secretary 
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CtneD  Unirersity  Medkal  CoHeg e 

1st  Atmim  and  28th  StrMit] 
NEW  YORK,  N.  Y. 

ADMISSION  to  tlM  flnt  year  oIam  win  be  Umited 
to  ■erentj-flre  stadenta  in  tbe  'New  York  «nd  Ithaes 
IHTiiioni  oombined.  Sabeeqnent  admiMloDi  to  any 
ela«  will  be  made  only  If  the  munber  fklla  belov  atxtj, 
when  ■tadenta  tnrn  other  Inatitiitloiia  maj  be  aooepted, 
inorlded  the  j  fill  all  of  oar  requliemeDta. 

Hie  nmnber  of  itadenta  In  thla  College  haTing  been 
limited,  that  ita  adrantagea  maj  be  equaliaed  to  all 
parta  of  the  State  and  ooontry,  not  more  than  fire 
atndenta  trcm  any  one  ooUege  will  be  admitted  to  the 
flzat  year  olaea.  Oradoatea  of  approved  oollegea  are 
eligible.  '^:;z: 


INSTRUCTION  begun      September  37th,  1920. 

Laboratory  methods  are  emphariaed  throaghoat  the 
oonrae  and  arnaU  teetiona  aoiUtate  perMnal  oontaet 
between  the  stodenta  and  Inetmotor.  Gllnioal  instmo- 
tioa  la  glTen  in  the  Bdleme,  New  York  Norsery  and 
Child's.  Memorial,  Manhattan  State  and  WiUard  Parker 
Hoapitala. 

The  tuition  Ibe  is  fSSOiOO  per  annnm. 

Applioationa  for  admission  to  the  first  year  shoold 
be  leoeiTed  not  later  than  July  first  A  eatalogoe  and 
applioation  blanks  may  be  obtained  by  addressing  the 
Dean. 

Address 
THE  DEAN,  477  1st  Ave.,  New  York,  N.  Y. 


Washington  University 

School  of  Medicine 

REQUIREMENTS  FOR  ADMISSION 

Oandidates  for  entranee  are  required  to  hare  oom[40(ed  at 
least  two  ftill  years  of  college  work  which  must  fndude  English. 
Prenoh  or  German,  and  iastroetion  with  laboratoiy  woik  la 
Physios,  Chemistry  and  Biol6gy. 

INSTRUCTION 

Instrootion  begins  on  the  last  Thursday  in  September  and 
esds  on  the  seeond  Ihursday  in  June.  CUniesl  instmetion  is 
giTon  in  the  Baniea  Hospital  and  the  St  Louis  Children's  Hoa> 
pita],  aflUiated  with  the  medical  school,  tbib  St.  Loois  City  Hea- 
pital,  and  in  the  Washington  UniTersity  Pispensary. 

COURSES  LEADING  TO  ACADEMIC 
DEGREES 

Stodenta  who  ha^e  taken  their  premedioal  work  in  Waab* 
Ington  UniTeialty,  are  eligible  for  tne  degne  of  B.&  upon  the 
oompletion  of  the  first  two  years  of  medioai  work. 

Studenta  in  Washington  Univenlty  nay  pursue  study  in 
the  fundamental  medical  adeBoes  lesding  to  the  degree  of  A.M. 
andPh.D. 

TUITION 

ne  tuition  fiM  for undei^gradnate  medioai  students  Iat200 
Women  are  admitted. 


The  catalogue  of  the  Medioai  School  and  other  information 
may  be  obtained  by  applioation  to  the  Dean. 


EseHdATCBMaiia 


St  Louis 


Syraciue  Unirersity  CoUege  of  Medicine 

Eltranoe  '^  rmn  ef  a  raeogi^  ewuie  in  arts 

m,  ^  A     or  In  seienee   in  a  rsgistared  eoOece  or 

Reqvlreneitt   school    of   Sdenoe.   iSSeh   must   inohide 
PhyrioB.  Ghemistry,  Biology,  and  Franeh 
'"  Bb  and  aeren  years^  eomu- 

I  are  offered. 


TN  First  Two  SthSSTth? 
Yftrt 


Coirte 


;    fav  Jabormtory 
fundament 


utal    to 


Tbo  Third  YMUT  b  iGr«t«matie  and  elinieal  and  ia  deroted  to 
the  study  of  the  natural  history  of  disease, 
to  diagnosis  and  to  therapeutics.  In  this 
year  tna  aystematle  eoursss  in  Medidne, 
Burgenr  and  Obstetrics  ars  completed. 


Th0  Foirth 
Year  Conrto 


IscUnical.  Students  spend  the  entire  fore- 
noon throui^out  the  year  aa  dinioal  clerks 
in  hospitals  under  careful  superridon.  The 
eUnical  clerk  takea  the  history,  sDakes  the 
phsrsical  examination  and  the  laboratoiy 
examinations,  arrires  at  a  diagnosis  which 
he  must  defond,  eutlines  the  treatment 
under  Us  Instruetor  and  obeerres  and 
reeorda  the  result.  In  ease  d  operation  or 
of  autopsy  he  follows  the  speelmen  and 
Identiltos  its  patbdcgioal  nature.  Two  gen- 
OTal  hospitals,  one  w  which  is  owned  and 
oontrolled  by  the  Unlrersity.  one  spedal 
hospital  and  the  municipal  hospitala  and 
laboratoriss  ars  open  to  our  students.  The 
aftemoona  are  spent  in  the  CoUega  Dispen- 
aary  and  In  cHnieal  work  b  ssadical  and 
auiilcal  ^peciaHIss  and  in  eonf^rencea. 

f  course  in  pathology  corering 

a  period  ef  six  wesks  during  June  and  July  will  be  gh«n  In 
ease  tbsrs  Is  a  auffidant  number  of  applieanta. 


AddrMstlie 
107  Onmo  Strtt 


ol  the  Collage 
SyrmcuMmt  N.  Y* 


Tulane  University  of 
Louisiana 

SCHOOL  OP  MEDICINE 

iZMtablUhed  in  z8s4) 

ADMISSION:  All  stndetits  entering  the  Freshman 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  <  General  and  Organic),  Phjrsics  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 


COMBINED  COflBSES:  Premedioal oonrse  of  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Gradtiate  School  of  Medicine  also. 

W^men  mdmitted  to  all  Soboola  of  the 
College  of  Medicine 

For  bulletins  and  all  other  information,  address 

Tulane  College  of  Medicine 

p.  O.  Box  770 
New  Orleans,  La. 
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University  of  Georgia 

MBDICAL  DEPARTMENT 
AiifB«to»  G«prgia 

ENTRANCE  REQUIREMENTS 

Tlie  faceetifiil  oom^etion  of  at  least  two  yean  of  work 
Inolading  Engliah,  Fhyidca,  Chemistry,  and  Biology  in 
an  approved  oollege.  This  in  addition  to  four  years  of 
high  sehooL 

INSTRUCTION 

The  course  of  iastmction  occupies  ftar  years,  besin* 
nine  the  second  week  in  September  and  ending  the  first 
week  in  June.  The  first  two  years  are  devoted  to  the 
Ibndamentel  sciences,  and  the  third  and  fourth  to 
practical  clinic  instruction  in  medicine  and  surseir* 
All  the  organised  medical  and  surgical  charities  of  the 
eity  of  Augusta  and  Richmond  County,  including  the 
hospitals,  are  under  the  entire  control  of  the  Board  of 
Trustees  of  the  University.  This  agreement  affords  a 
large  number  and  variety  of  patients  which  are  used  in 
the  clinical  teaching.  £spedal  emphasis  is  laid  upon 
practical  wcnrk,  both  in  the  laboratory  and  clinical  de- 
partments. 

TUITION 

The  charge  for  tuition  is  $160.00  a  year  except  for 
residents  of  the  State  of  Qeorgia.  to  whom  tuiuon  is 
firee.    For  fiirther  information  ana  catalogue  address 

Tke  U%iktl  DepartMit,  VwimrAf  of  GMrgia 

AUGUSTA.  GEORGIA 


Stanford  University 
Medical  School 

The  IfadlQia  Cbhool  of  Lehnd  Stanfoid  Jr.  Unfrenity  is  an 
latsgnl  part  of  the  UnlTenity,  sad  ita  Faculty  eontrob  the 
Lme  and  the  Stanford  UnlTeraity  Hospitali,  whi49h  together 
with  the  Lane  Medical  Library,  are  adminiatexed  hy  the 
Trasteea  of  the  UniTerSltj. 

Three  yeara  of  UniTenlty  iostnutioB,  in* 
oinding  ^^lah  and  f*farslea»  Chemlatry, 
and  Bioloo  with  hiboratory  work  in  eaeh. 
also  a  aauwMtory  reading  knowledge  of 
French  or  German,  are  reqalred  for  ad- 
miaalon  to  eandidaey  for  the  degree  of  l>oe> 
tor  of  Medicine.  Fortheae  apedal  require- 
meats  see  the  Medical  School  Annoa 
meat  which  may  be  obtained  on  app 
Uon  to  the  Dean  of  the  Medical  r  *     ^ 

The  work  in  Medidne  begina  the  iint  of 
Oetober  eaoh  year  and  eloaea  aboat  the 
middle  of  Jane.  The  ftret  ftTo  quartan  of 
the  four  years  Medical  iaatructioii  are  giTea 
In  the  laboratoriea  of  the  Univerai^  at 
Palo  AJtta,  California,  the  last  aeren  qoar- 
tera  and  the  raqalred  interne  year;  in  the 
baildinnoftheMwUcal  School  in  San  Fran- 
eiaoo.  The  degree  of  A.B.  iagraated  upon 
eompletion  oT  the  flrat  three  qoartera  of 
the  Medical  cnrrleolam:  the  degree  of 
M.D.  apon  completion  of  the  interne  year. 
Stodenla  wiahing  to  tianafer  fh>m  other  in* 
stltutiena  are  adViaed  to  enter  in  theeam- 
■Mr  ooarter,  beginning  the  middle  of  June, 
in  order  to  make  up  deflotenciea. 

The  toitioa  fte  is  $50  per  quarter  for  twelf* 
qoartera,  payable  at  the  beginaing  of  eee^ 
qoarter. 

For  inforsMtion  addreea  THE  PEAK  of  the  Stanford  Uniterw 
slty  Medical  School,  2S98  Sacramento  Street,  San  Fraaelsoe. 
Oalifomia. 


Tttillfta 


CompFession  Carbon  Rheostats 


For  serrke  Oiml  requires  ezceeedlBAr '' fine  **  and  inifonii  current  regnlatloB,  we 
kminf  rlieostats:— 

^.        .        -  Ajppioiiinate 

Dimenaionsof  _OTeiHJl 

Carlxm  T>kMTin 

60  blocks  A^' thick 

IV  square 
eS bloeksA"  thick 

2"  square 
00  blocks  r  thick 

8"  square 
00  bloJu  i"  thick 

4"  square 

«  This  rheostat  ia  sappUed  with  three  BUfable  terminal  platea,  aa  ahown  in  the  piotore. 

WrUe  /or  BuUeHn  Ko.  987,  d^fcHbing  "JTagabi"  Labitratory  JOUoHai 

JAMES  G.  BIDDLE       1211-13  arch  st.,  Philadelphia 


No. 

•10 

Normal 
260 

U)6-«ohma 

SO 

1000 

.04-4     •• 

ao 

1500 

.01—2     " 

40 

3000 

.00(^-1  " 

16J"  long  41"  wide 

64^5gh 
aty'  long  W ' 

(T'high 
22^  long  tI"  wide 

rrhigh 
22"  long  9^  wide 

9"  high 


tfMM- 


nh 

Pkleea 

$12JiO 

$25.00 

160.00 

Price  on 
application 
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PIONEER  MICROSCOPE  MAKERS 

FIRST   TO  SUPPLY  AMERICAN  MARKET  WITH 

OPTICAL  GLASS 

America  before  the  war  was  dei>endent  upon  Europe  for  optical  glass.  With  others,  we  had 
long  dreamed  of  its  manufacture  here.  Importations  shut  off  and  staggering  national  needs 
for  optical  instruments  for  military  and  nayal  purposes,  afforded  the  oportunity  of  making 
our  dream  a  reality.  Several  years  of  research  formed  a  nucleus  whidi,  with  Government 
aid,  blossomed  into  being  at  Hamburg,  N.  Y.,  (Suburb  of  Buffalo)  in  what  knowing  ones 
have  termed— the  most  ideal  optical  /^  lass  factory  tn  the  world.  This  factory  rendered  a  most 
important  national  service  in  time  of  imperative  need. 

Since  the  war  further  research  has  developed  many  additional  types  of  glass  of  which 
there  are  no  other  American  manufacturers.  We  now  make  42  ts^pes.  Every  optical  instru- 
ment and  photographic  lens  factory  in  America  (save  one)  is  to-day  using  our  optical  glass. 
Our  factory  is  the  only  available  source  of  supply  in  America.  In  quality  we  have  approached 
the  Emropem  standard  on  many  types  and  excelled  them  on  many.  This  we  feel  is  a  great 
national  triumph  and  gives  us  advantages  in  absolute  control  of  the  quality  of  our  lenses. 


SPENCER  LENS  COMPANY 

BUFFALO,  N.  Y. 


iiy^^bBi 


iFre:aiS: 


Freas  Electric  Laboratory  Apparatus 

DEPENDABLE  -  DURABLE  -  ECONOMICAL 

Freas  Tube  Furnace 

A  dependable  scientific  apparatus  for  making 
explosive  tests  of  pulverized  materials  of  every 
description. 

The  material  to  be  tested  is  enclosed  in  a 
glass  tube,  which  is  then  inserted  in  a  metal 
tube  and  securely  sealed  before  placing  in 
furnace.  The  heavy  composition  hood  is  a 
protection  against  injury,  in  case  contents  of 
tube  should  cause  explosion. 

This  furnace  is  constructed  of  the  most  dur- 
able materials  and  its  operation  is  entirely 
automatic. 

FREAS  TUBE  FURNACE  '^'**^  D^scHpH^  JMerature 

For  Sale  by  all  Labormtory  Apparatus  l>%9l^n 
Manufactured  by 

The  Thermo  Electric  Instrument  Co. 

8  Johnson  Street  NEWARK,  N.  J. 

APPARATUS 
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SCHOOL 
AND  SOCIETY 

EDITED  BY  J.  McKEEN  CATTELL 


Saturday,  Octobbr  23,  1920 

The  Functions  of  a  State  University:  Marion  LeRoy 
Barton. 

Beginnings  in  Industrial  Education:  L.  F.  Ander- 
son. 

Educutional  Events: 
Attempted  Restriction  of  Students  in  the  Uni- 
versity of  Vienna ;  Summer  School  Students ; 
New  School  Buildings  in  New  York  State;  Cam- 
paign for  New  School  Buildings  in  Washington, 
D.  C;  The  Report  of  the  National  Committee  of 
Chambers  of  Commerce ;  The  New  York  City 
Sdiool  Budget. 

Educational  Notes  and  News. 

Discussion  and  Correspondence: 
Academic  Credit  for  Courses  in  Physical  Educa- 
tion: P.  K.  Holmes. 

Quotations: 
The  Employment  of  Children. 

Civil  Service  Examinations  for  Positions  under  the 
Federal  Board  for  Vocational  Education. 

Educational  Research  and  Statistics: 
The  Teacher  Situation. 


Saturday,  Novbbcbbr  6,  1920 
The  Rejuvenation  of  Geography:  R.  H.  Whitbeck. 

College   Preparation   in   the   Combination   High 
School:  Emily  F.  Sleman. 

The  Southern  Illiterates  in  the  United  States  Army: 
Henry  Wembridge. 

Educational  Events: 
Admission  to  the  University  of  Pennsylvania; 
Carleton  College ;  The  New  York  City  Schools ; 
Wooster  College  and  Professor  Chancellor. 

Educational  Notes  and  News. 

Special  Correspondence: 
The  Teacher  Supply  Situation  in  Hawaii :  Vau- 
ghan  MacCaughey. 

Quotations: 
The  Salaries  of  Cornell  Professors. 

How  Professors  Live:  Aubrey  J.  Kempner. 

Educational  Research  and  Statistics, 
The  Effects  of  Native  Intelligence  upon  Scores  in 
Standard  Tests:  Edward  A.  Lincoln. 


Saturday,  Octobsr  30,  1920 

Experimental  Education  in  Normal  Schools:  Benj. 
B.  James. 

Why  Study  Mathematics?    Arnold  Dresden. 

The  Social  Organization  of  a  High  Scho<d:  Burton 

P.  Fowler. 
Educational  Events: 

The  Organization  of  Child  Welfare  Work;  Library 

Salaries  in  Washington ;  The  Finances  of  Yale 

University;  Summer  School  Students;  Academic 

Registration. 
Educational  Notes  and  News. 
Discussion  and  Correspondence: 

Syntax  and  Citizenship :  John  Manning  Booker. 
Quotations: 

'The  Limitations  of  Teaching  as  a  Profession ; 

Radicals  and  the  University. 
The  Cost  of  Education  in  England. 
Educational  Research  and  Statistics: 

The  Salaries  of  College  Teachers  in  1920 :  Ralph 

G.  Hurlin. 

Saturday,  Novbmbbr  13,  1920 

The  Functions  of  the  Governing  Board  in  the  Ad- 
ministration of  a  University:  F.  L.  Abbott. 

The  Functions  of  the  Faculty  in  the  Administration 
of  a  University:  Joseph  A.  Leighton. 

Educational  Events: 
Open-air  School  for  Tubercular  Children ;  Over- 
crowded Washington  Schools;  The  Financial 
Conduct  of  the  Indianapolis  Sdiools ;  The  Uni- 
versitv  of  Pennsylvania  Press;  The  University  of 
Maryland. 

Educational  Notes  and  News. 

Discussion  and  Corresponeence: 
Democracy  and  the  Junior  High  School :  Earl 
Hudelson.    American  Field  Service  Fellowships 
for  French  Universities:  I.  L.  Kandel. 

Quotations: 
Labor  and  Education  in  England ;  Jails  as  Con- 
tinuation Schools. 

School  Week. 

Resolutions  of  the  Wyoming  State  Teachers*  Asso- 
ciations. 

Educational  Research  and  Statistics: 
A  New  Approach  to  the  "Formal  Discipline*' 
Controversy:  Herbert  Patterson. 

Societies  and  Meetings: 
Meeting  of  New  England  Superintendents. 
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Apparatus  for  Experimental 
'  Work  and  Research 

adapted  to  the  needs  of  medical  schools, 
hospitals  and  research  institutions. 

For  use  in  laboratories  devoted  to  the 
study  or  teaching  of  Pharmacology,  Physi- 
ology, Experimental  Therapeutics,  or  Re- 
late Subjects. 


Also   for  certain    kinds  of  work  in 
chology,  Physics  and  Chemistry. 

Ask  for  catalogue  No.jo 


Psy- 


l!«5(VVwrW0CHER  &  ^ON  CO. 

HXOH-ORADB  SUtiQlCAL  INSTRUMBITTS 
8ANXTART  HOSPITAL   AND  LABORATORY   FURNZTURB 

19  to  27  West  Sixth  St.         Cincinnati,  Ohio 


S^'""'^ 


Leitz  Microscopes  are  the  Standard  of  the  World 

LEITZ  "MON-OBJECTIVE 
BmOOULAB"  mCBOSCOPE 

— ^The  Modem  Besearch  Type — 

This  model  originates  with  Leitz  and  was  successfully 
introduced  in  1913.  Other  firms  have  copied  this  model 
but  the  individual  design,  superior  workmanship  and 
efficiency  of  the  Leitz  pattern  will  fully  protect  the  pres- 
tige for  the  original  t3rpe. 

POINTS  OF  MERIT 

1.  Binocular  vision. 

2.  Perfect  accommodation  to  any  interpupillary  distance. 

3.  Adjustment  for  any  difference  in  refraction  between 
Uie  eyes. 

4.  Complete  elimination  of  eye  strain. 

5.  Improved  quality  of  image. 

6.  Parallel  eyepieces. 

7.  The  possibility  of  using  any  favored  objective  from 
the  lowest  power  to  the  highest  oil  immersion. 

8.  No  reduction  in  numerical  aperture. 

Write  for  Pamphlet  No.  O-1003 


'^LOTZ-QUAUTY 


m 


60  East  IO^St. 


''leitz-quauty\^ 


SUPRCMC 
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TEACHERS    WANTED.    Men   for  coUege 

vacancies  in  Gross  Anatomy,  Embryology, 
Histology,  and  all  departments  of  Science. 
Fine  Salaries.  Special  Terms.  Address,  The 
Interstate  Teachers*  Agency,  Macheca,  Bldg., 
New  Orleans,  La. 

PHYSICS  TEACHER  desires  position,  53, 
mimarried,  A.B.,  Ph.D.,  of  prominent  institu- 
tions, studied  abroad,  research  record,  spe- 
cialty, Sophomore  class  and  laboratory.  F., 
care  of  Science,  Garrison,  N.  Y. 

The  Ellen  Richards  Research  Prize 
of  $1,000  is  offered  for  award  in  the  year 
1921.    Theses  by  women  based  on  inde- 
pendent laboratory  research  are  eligible 
for  competition 

For  circulars  of  information  and  appli- 
cation blank,  apply  to  Dr.  Florence  R. 
Sabin,  Johns  Hopkins  Medical  School, 
Baltimore,  Maryland. 


NOW  lUSADY 

The  Physics  of  the  Air 

By  WILLIAM  J.  HUMPHREYS,  PkO. 

ProftMor  of  MttMtoloffiad  Physici,  United  States 
WMtnorBorMU 

A  ndotul  and  deductive  tceatbe  on  die  phyna  of 
die  atmosphete.  Of  gteat  value  to  meteocologists, 
phyiidsts  and  die  aviator. 

678  Paget,  WuaoMedf  Index,  8vo.    Price,  ^5 

THE  FRANKUN'n^STriTJrB 

PHILADELPHIA,  U.  S.  A. 


OPnC  PROJECTION 

PrfaoiplM,  fartanation  and  wm  ef  Hm  Mar •  Laatan,  Opeqw 
Tentwn.  Ptojestka  Mtoroaaope  and  Morinc  Flctafe  IffinMMi 
too  pacta,  400  figk     Br  Bmov  HnniT  Qacb.  BiL,  and 
HwBT  Pkblm  Oaob,  PhJ>.    PoaCpald,  $8^. 
THE  COMSTOCK  PUBLlSHINGC0^1tiiafl^ltT> 

Memolra  of  (he  Wistar  Instftate  of  Anatomy  aad 
Biology.    No.  6,  1915 

THE  RAT 

Data  and  Rtim^aem  TaUaa.    278  PagM.    89  Tofalaa. 

C«npU«d  aiSiEdltod  by  HENRY  H.  IXMIALDSON. 
Postpaid,  13.00. 


The  Wistar  Institate 


Philadelphia,  Piu 


DROSOPHILA 


We  are  carrying  in  stock  all  of 
the  standard  pure-lines  of  this  famous 
fly. 

No  other  material  is  so  easily 
handled. 

You  can  demonstrate  the  laws  of 
of  Mendelian  inheritance  in  your  own 
laboratory  within  a  space  of  6  weeks 
or  less. 

We  also  have  mounted  spedmens 
to  show  the  typical  crosses;  see  page 
20  of  our  Microscope  slide  catalog. 

The 
General  Biological  Supply  House 

mCORPORATBD 
1 177  East  86Ui  Street         CHICAGO,  ILL. 

Evmryifdng  for  ihm  BioiogiMi 


X^SLTH^TSLS     forN«tiir»liaU 

Oraflex,  Kodak,  Foref^n  Cameras,  Zeiss, 
Ooerz,  Cooke,  and  all  other  high  er^ade  Lenaea 
and  Motion  Picture  Cameras.    Save  25%  to  50%. 

Cl^Jk  ftfif  PrM»A  Write  at  once  for  Com- 
\jei  V/ur  ITIce  p|^^^  catalog  and  month- 
ly Baivain  list  Bzperta  on  equipping  expedi- 
tions for  still  or  Motion  Picture  work,  write 
today  to  Grmflex  Headquarters  of  America. 

RAQQ  CAMERA  COMPANY 

Djc\»JtJ    109  B.  Dearborn  St.      Chioaco.111. 

part     f<i 


Marine  Biologloai  Laboratory 

WOOD8  HOLE*  MA88. 

Biolosioal  Material 

t.  Zooloff.  PntenredmiterialofalltTpeaofaniBialafor 
daM  work  and  for  the  muatnm. 

a.  Embvyolofsr.  Stagaa  of  some  torertebistoa,  iihea  (^ 
dndlng  Aimnth1ft#,  Amia  and  Lepidortens),  Amphibia,  and 
■ome  mammals 

I.  Botanr*  Preaorred  material  of  Algao,  Fongi,  liTcr- 
worta,  MoMee,  Ferns  and  Seed  Plants. 

4.  MIeittaeopaalldaa in  Bacteriology,  Botanyand  Zoology. 

5.  Ufo  HiatorUa,  Germination  Studies,  and  Katoial  Hl^ 
lory  Gnmps.    Catalogoes  ftimished  on  applioation  to 

OKORQK  M.  GRAY,  Ourator 
Woode  Hole,  Mass. 
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ASTATIC  SWINGING -COIL 
ELECTRO-DYNAMOMETER 

It  has  four  fixed  coils  and  two  swinging  coils, 
the  moving  system  being  critically  air  damped 
and  having  a  period  of  approximately  5  seconds. 
It  is  accurately  adjusted  for  astaticism.  making 
the  instrument  valuable  in  many  classes  of  work 
where  it  would  otherwise  be  useless.  The  instru- 
ment is  suited  for  work  at  all  frequencies,  at  least 
up  to  500  cycles,  and  it  is  suited  for  accurate 
direct-current  work. 

Described  and  Hated  in  Catalog  CS'i6 
A  copy  awaita  your  requeat 

PYROLECTRIC  INSTRUMENT  CO. 

ELECTRICAL  PRECISION   INSTRUMENTS 

636-640    EAST    STATE    STREET 
TRENTON,   N.  J. 


Fg^.F.A.9mMnam^»W9imProi9^ 


Wm.  Gaertner&&>> 

Standard  Apparatus  of 

New  and  Improved 

Designs 

Precision  Measuring  In- 
struments of  great  variety 

S34S-5349  Lake  Park  Ave. 


RmmBbc  Df  lot  for  Tfciw 
m.  CaiiJorwNo. 
CiaeB,|SJW 

Chicago 


MERCURY 

C.  p.  and  redistilled  in  any 
quantity 


THE  CHEMICAL  PRODUCTS  CO. 

2715  St.  Clair  Ave..  N.  E. 

CLEVELAND,:OHIO 


LaMotte  Indicator  Field  Set 

for 

Determining  Acidity  and 
Alkalinity  of  Soils 

Af  Qied  in  otudleo  deKribed  by  B.  T.  Wherry,  Jour.,  Woah. 
Acad.  Sd.,  April*  iQ^o,  and  Rbodora  20-1920. 

Pocket  ilse  cooe  oontolning  six  Indicator  lolutloni  (Pb  3*0 
to  9*t)  oooTenient  for  carrying  into  the  field.  Full  Inotruc- 
tiont  aooofflpany  each  let. 

PRICE.  $3.85  COMPLBTS 

llade  and  cold  by 

LAMOTTE  CHEMICAL  PRODUCTS  COMPANY 
IS  WEST  SARATOGA  ST..1  BALTIMORE.  MARYLAND 
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The  SilTerman  Illuminator 

"A  New  Bye  for  the  Microaeope** 

a— Shows  more  detail. 

b—Freeenta  a  clearer  and 
better  defined  picture 
to  the  eye   and    the 


'o— Prodaoes  wreral  norel 
methods  of  lUnnina- 
tion. 

d — Saye  rery  much  yalu- 
abletime. 

e — Prerents  eye  strain,  eye 
fiitigue  and  brain  fag. 

f — Can  be  lowered  into  deep, 
hollow  objeoio. 

g — Qiyes  excellent  results 
for  yery  low  power 
work,  also  higher  mag- 
nifications, and  in  oil 
immertion  work. 

h — Can  be  used  with  any 
microscope,  ordinary  or 
binocular. 


A  small  oircdlar  tube  lamp  surrounds  the  objeotiye  and 
ftimishoB  difSased  and  uniform  illumination  directly 
where  it  is  needed. 

For  sale  by  all  tbe  better  dealers 

WtUm  for  BuUmHn  48'B 

LUDWIG  HOMMEL  &  CO. 

830-534  Fernando  St.  Pittsburch,  Pn. 


Have  You  Ancient  History 
Ideas  on  Filter  Paper? 

nPHERE  are  chemists  who 
"**      are  still  unacquainted 
with  the  present  excellence 
of  Whatman  paper. 

We  would  very  much  like  to  know 
who  these  chemists  are,  so  that 
we  might  be  able  to  tell  tfaem : 

— how  Whatman  Hlter  Papers 
have  been  perfected, 

— ^how  the  skill  and  equipment 
of  the  acknowledged  paper-mak- 
ing masters  of  the  world — ^W.  8L 
R.  Balston,  Ltd.,  of  Maidstone, 
England,  are  devoted  to  maintain- 
ing  their  supremacy, 

— how  the  war-time  product, 
under  constant  improvement,  has 
developed  into  the  universal  stan- 
dard for  laboratory  purposes. 

If  you  are  one  of  the  few  chem- 
ists nnafqnainted  with  Whatman 
excellence,  make  a  comparative 
test! 

Samples  will  be  supplied  on  re- 
quest. Stocks  are  carried  by  all 
dealers  in  laboratory  supplies. 


^FlLTBRJI^TBRS 


H.  REEVE  ANGEL  ft  CO. 

7-11  Spnioe  Street  NEW  YORK,  N.  Y. 

Sole  Mitt  RepreuentaHvmtt  for  the  United  States^ 
Canada  and  Mexico 
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OIL  EMULSION  APP 

for  the 

DEMULSIBIUTY  T 

u.  s.  i^aVal  station  design 
IMPROVED  BY  E.  &  A. 


SnfOLX  GoFiM,  15  On. 

FAL  SUBiOEIPTIOir,  91.00 


TUS 


^HE  BATH  maintaiDS  the  contents  of 
the  graduated  cylinder  at  a  tempera- 
ture of  55°C.  There  is  a  special  stirrer,  with 
motor  and  governor,  for  maintaining  a  con- 
stant speed  of  of  1500  R.P.M, 

This  apparatus  is  used  and  is  especially  rec- 
ommended for  determining  the  quality  of 
Fuel  oils  for  internal  combustion  engines. 
It  has  also  been  recommended  for  Physical 
Chemical  Laboratory  experiments,  as  the 
emulsification  quality  is  a  factor  of  the  Sur- 
face Tension. 

E.<&A.  improvements  are  the  arrangement 
whereby  the  balith  moves  up  and  down  in- 
stead of  the  motor,  and  the  governor  for  the 
motor.  The  apparatus  is  furnished  com- 
plete with  motor,  governor,  stirrer,  electric 
heating  arrangement,  and  6  cylinders. 


Hmer 


AND 


NEW  YORK  cmr 

M  kn^  18lk-lM  St 
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NEW  BOOKS 

KEW 
Cretaceous  and  Cenozoic  Echinoidea 
of  the  Pacific  Coast 

133  Pages,  40  Plates,  Paper  $2.50 

SWARTH 
Revision  of  the  Avian  Genus 
Passerella 

149  Pages  Paper  $1.75 

ALLEN 
Hankton  of  the  San  Joaquin 
River 

292  Pages  Paper  $3.00 


Tke  UiiiTersity  of  California  Preu 


Birfcdaj,  Cdif mk 


19  East  47tk  StTMt,  Ntw  Ttrk 


Blakiston 

GAGER 

Evolution  and  Heredity 

in  Plants 

A  condse,  welI4Iliutrated 
textbook  and  guide  for 
begimung  ttudents,  and 
more  general  readers. 

By  C  STUART  GAGER 

Director  Broot^ym  BaUmIe  Garden 

113  Illaatratioiis,  12mo.    Cloth  $1.25 
Postpaid 

P.  Blakiston's  Son  &  Co. 

PUBLISHERS  PHILADELPHIA 


Journal 

of  the 

Optical  Society  of  America 

The  Jouhial  of  the  Optical  Society  of  America 
is  a  bimonthly  publication  devoted  to  all  branches 
of  Optics. 

The  cnrrent  number  of  164  pages  contains 
sixteen  articles  on  lens  design,  photography, 
colorimetry,  optical  glass,  etc 

The  Journal  is  sent  free  of  charge  to  members 
of  the  Optical  Society  of  America.  The  Subscrip- 
tion rate  to  non-members  and  to  libraries  is  f5.00 
per  year. 

The  unexpected  demand  for  back  numbers  has 
depleted  the  supply  of  certain  issues.  Libraries 
desiring  the  complete  issue  for  1920  should  place 
order  immediately. 

New  contributors  to  the  Journal  are  hereby 
informed  of  the  Editorial  Policy  of  this  Journal 
which  insures  prompt  publication  of  all  accredited 
short  papers  in  optics. 

For  further  information  address 

PAUL  D.  FOOTE,  Editor 

Biir«aa  of  Standards 
WASHlNGTCm^  D.  C. 


THE 
BAHAMA  FLORA 

BT 

Nathaniel  Lord  Brixton 

DlreGtorwia.Chkf  of  tht  Ntw  York  Botaiey  Gud« 
AND 

Charles  Frederick  Millspaugh 

Ooimtor  of  Botanria  the  FMd  MawuB  of 

Natoral  Hiiconr 

An  octavo  volume  of  695  pages 
Published  by  the  authors 

Copies  may  b€  obtained  from 

Miu  G.  K.  Ackerbcan 

Lorillard  Mansion 

Bronx  Park  New  York  Gty 

Price  $6.M5,  which  imclttdee poBtm 
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Why  Use  a  Potentiometer  for  Your 

Hydrogen  Ion  Measurements? 

BECAUSE 

1.  Color,  turbidity,  and  conditions  of  illumination  do  not  affect  the  accuracy  of  the 
measurement. 

BECAUSE 

2.  Regardless  of  lack  of  information  as  to  the  medium  under  test,  the  indicating  in- 
strument (galvanometer)  unerringly  directs  you  to  make  the  correct  setting  of  the 
dial 

BECAUSE 

3.  The  entire  range  of  concentrations — from  normal  acid  to  normal  basic — is  covered 
in  one  apparatus. 

BECAUSE 

4.  Many  investigations  and  tests  demand  a  greater  significance  of  results  than  is  attain- 
able by  ordinary  methods,  even  in  the  hands  of  a  skilled  experimenter. 

BECAUSE 

6.  No  titrations  are  necessary.  The  potentiometer  gives  a  result  which  is  determined 
by  the  actual  H+  concentration  of  the  medium  under  investigation. 

BECAUSE 

6.  Should  titration  to  any  particular  point  of  acidity  or  alkalinity  be  desirable,  the 
potentiometer  is  a  most  reliable  indicator  of  the  desired  end  point. 

BECAUSE 

7.  There  is  no  method  for  studying  the  behavior  of  solutions  as  regards  H+  concentra- 
tions with  changing  conditions,  which  gives  so  clear  an  insight  mto  the  meaning  of 
acidity, 

AND  YOU  SHOULD  USE  A 

TYPE  K  POTENTIOMETER 

BECAUSE— 

Simplicity  and  reliability  are  here  combined — the  result  of  years  of  continuous 
development. 

There  are  no  complicated  connections  to  make,  and  the  ease  of  operation  of 
the  Type  K  is  attested  to  by  the  many  users  of  the  instrument. 

The  Type  K  Potentiometer  is  only  one  of  the  equipments  for  electro^ 
metric  determinations  of  H'lon  described  in  catalogue  575.  This 
publication  also  contains  a  complete  discussion  of  the  principles  un^ 
derlying  such  methods,  together  with  a  bibliography  of  fifty  repre- 
sentative  titles  of  papers  dealing  %vith  the  subject, 

LEEDS  &  NORTHRUP  COMPANY 

Electrical  Measuring  Instruments 
4901  Stenton  Avenue  PHILADELPHIA,  PA. 
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Dehydrated  Culture  Media 

ACCURACY  is  the  goal  of  all  work  in  bacteriology,  as  wdH  as  in 
diemistry.  It  is  better  served  when  all  bacteriologists  woik 
with  uniform  culture  media,  standardized  to  a  high  degree  of 
uniformity,  as  in  the  use  of  *'  Dif co "  Culture  Media,  Dehy- 
drated. Uniformity  of  cultural  factors  is  assured,  either  for 
the  tame  worker  at  different  times,  or  for  different  wotkers 
at  the  tame  time. 

SPEED  is  greatly  desired  in  bacteriological  procedure  and  no  ad- 
vance in  this  respect  has  been  made  for  many  years  that  com- 
pares with  the  use  of  ^^Difco''  Culture  Media,  Ddiytlrated* 
The  saving  in  time,  as  contrasted  with  the  old  methods,  is  easily 
demonstrated,  and  the  difference  is  incredible. 

CONVENIENCE  becomes  a  prime  consideration  when  accuracy 
and  speed  are  at  stake.  The  convenience  of  **  Dif  co ''  Culture 
Media,  Dehydrated,  can  be  appreciated  only  by  actual  trial 
Think  of  having  a  dozen  different  formulas  in  convenient 
packages  on  your  shelves,  needing  only  one  weighing  and  the 
addition  of  water  to  obtain  a  medium  ready  to  sterilize. 

ECONOMY  is  a  consideration  when  quality  has  been  satisfied. 
The  use  of  "Difco"  Culture  Media,  Dehydrated,  assures 
economy,  not  only  thru  the  factors  of  Accuracy,  Speed,  and 
Convenience,  but  by  actual  comparison  of  costs,  based  oo 
materials,  labor  and  time. 


More  than  a  dozen  standard  formulae,  all  carried  in  stock  by 
the  principal  dealers  in  scientific  suiq>lies.  Descriptive  bulle- 
tins upon  request. 


Your  inquiries  are  solicited 


DIGESTIVE  FERMENTS  COMPANY 

DETROIT,  MICHIGAN,  U.  S.  A. 
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Coinpui^ 


Invention  Anticipates  Necessity 

The  research  laboratory  of  the  General  Electric  Company  at  Schenectady 
is  dedicated  to  the  electrical  industry. 

Its  facilities  for  scientsfic  research,  almost  coextensive  with  the  scope  of  elec- 
trical industry  itself,  surpass  in  variey  and  extent  the  equipment  of  university 
laboratories. 

Scientific  experimentation  proceeds  hand  in  hand  with  the  development  of 
new  devices  and  new  methods  of  manufacture.  The  result  of  this  industrial 
research — the  cooperation  of  science  and  industry — b  first,  the  increase  of 
scientific  knowledge,  and  second,  the  embodiment  of  this  increment  in  better 
materials  and  new  devices  which  ultimately  make  happier  and  more  livable 
the  life  of  all  mankind. 


Gene  ral^Ele  c  tri  c 


General  Office 
Schenectady:  NY 


Company 


Sales  Offices  rnj 
all  Uuge  cities' 


35B-19 
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ABBE    REFRACTOMETER 

THE  TEIST 

IN  OUR  STOCK  FOR  IMMEDIATE  SHIPMENT 

OP    SEHIVICB 


NO.  45778.     BA17SCH  A  LOMB  ABBB  RBPRACTOMBTBR 

ABBS3  RBFRACTOMBTBR,  BauBCh  &  Lomb,  with  heatlngr  prism,  for  the  determina- 
tion of  refractive  indices  between  no  1.3  and  no  1.7  in  fluid  and  plastic  bodies*  such  as 
oils,  fats,  waxes,  foodstuffs  and  colloids.  The  refractive  index  is  read  directly  from  the 
grraduated  circle,  with  an  accuracy  of  from  one  to  two  units  In  .the  fourth  decimal  place. 
When  used  with  white  ligrht,  the  dispersion  is  neutralized  by  the  Abbe  compensator,  the 
mount  of  which  is  grraduated,  permittingr  measurements  of  m-ean  dispersion.  For  this 
purpose  a  table  of  dispersion  and  conversion  value  is  furnished  with  each  instrument.  We 
supply  a  hot-water  heater  and  water  pressure  tank  for  use  with  this  instrument  when  K 
is  necessary  to  maintain  a  griven  temperature,  but  these  are  not  included  in  the  price  below. 

45778.    Refmetometer  Abbe^  as  above  deacrlbed.  with  thermometer,  test  plate,  %  os.  mono- 
bromnaphthalene,  and  instructions  for  use,  in  case,  with  lock  and  key.. 

Frice  subject  to  change  without  notice. 


ARTHUR  H.  THOMAS  COMPANY 

WHOLESALE.   RETAIL  AND  EXPORT  MERCHANTS 

LABORATORY  APPARATUS  AND  REAGENTS 

WEST  WASHINGTON  SQUARE  PHILADELPHIA. 


U.  8.  A. 
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TWENTY-FIVE  YEARS  OF  BACTERI- 
OLOGY: A  FRAGMENT  OF 
MEDICAL  RESEARCH^ 

IMMUNITY 

Just  a  quarter  of  a  century  ago,  that  is  in 
1895,  the  announcement  was  made  at  the  67th 
meeting  of  the  (^rman  Society  of  Naturalists 
and  Physicians  that  diphtheria,  one  of  the 
most  severe  and  fatal  diseases  of  mankind, 
had  been  conquered  by  means  of  an  antitoxin. 
This  great  event  is  a  landmark,  not  alone  in 
the  history  of  medicine,  but  also  in  the  his- 
tory of  the  world,  and  it  provides  a  high  peak 
of  achievement  from  which  the  growth  of  bac- 
teriology may  be  viewed.  In  order  that  wo 
may  follow  the  growth  with  understanding,  it 
is  necessary,  at  first,  to  cast  a  glance  back- 
ward before  we  begin  on  the  narrative,  the 
aim  of  which  is  to  bring  us  to  the  state  of 
knowledge  of  bacteriology  existing  in  our  own 
day. 

Since  disease  is  so  universal  a  phenomenon 
and  oommunicability  from  individual  to  in- 
dividual so  obvious  an  incident  of  its  epidemic 
prevalence,  the  conception  of  a  contagium 
vivim  or  animatum  and  hence  of  an  invisible 
form  of  life  as  the  initiator  of  the  condition, 
can  be  traced  far  back  in  the  written  records 
of  human  events.  And  yet  it  was  not  until 
about  1850  that  a  microscopic  body,  which  we 
would  now  call  a  bacterium,  was  actually  de- 
tected in  the  blood  of  a  sick  animal.  The 
anthrax  bacillus,  as  it  has  since  been  named, 
which  is  now  recognized  as  the  inciting 
microbe  of  splenic  fever,  was  destined  to  play 
a  leading  part  in  the  development  of  the 
future  science  of  bacteriology,  but  at  this 
early  period  its  full  meaning  was  not  per- 
ceived. When,  however,  in  1868  Davaine  suc- 
ceeded in  communicating  splenic  fever  to  a 

1  Address  of  the  president  of  the  American  Asso- 
elation  for  the  Advaneement  of  Scienee,  Chicago, 
1920. 
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healthy  animal  by  the  direct  inoculation  of 
blood  containing  the  anthrax  bacillus,  the 
science  of  bacteriology  may  be  said  to  have 
been  born. 

The  dates  are  significant  to  one  who  wishes 
to  foUow  the  march  of  events  which  brought 
the  greatest  master  of  all,  Pasteur,  into  the 
field  of  microbiology  and  led  him  on  to  the 
study  of  the  infectious  diseases,  first  of  ani- 
mals and  then  of  man.  For  on  looking  badc- 
ward  we  find  that  coincidental  with  Davaine's 
epochal  experiments,  Pasteur  was  already  en- 
gaged on  those  studies  of  fermentation  and 
putrefaction  which  were  not  only  to  set  our 
conception  of  those  processes  on  a  secure  bio- 
logical foundation,  but  as  an  important  side 
effect  were  to  demolish,  once  and  forever,  the 
elaborately  constructed  but  insecurely  based 
doctrine  of  the  spontaneous  generation  of  mi- 
croscopic forms  of  life. 

For  Pasteur  it  was  but  a  step,  although  for 
us  one  of  the  highest  importance,  from  the 
studies  in  fermentation  and  putrefaction  to 
those  on  the  infectious  diseases  in  which,  in- 
deed, the  great  triumphs  he  achieved  consist 
far  less  in  the  detection  of  new  kinds  of 
microbes  to  which  the  various  contagious  dis- 
eases might  be  described,  than  in  his  funda- 
mental discoveries  in  immunology,  or  the  sci- 
ence of  the  specific  prevention  of  disease. 

This  work  in  the  field  of  immunology,  first 
opened  to  experimental  investigation  by  him, 
is  the  aspect  of  Pasteur's  labors  to  which  I 
wish  especially  to  direct  your  attention,  since 
it  forms  the  connecting  bond  between  the 
earliest  and  thus  the  oldest,  and  the  present 
and  thus  the  latest  discoveries  in  a  field  in 
which  medical  science  has  come  to  secure 
some  of  its  most  notable  succeeees.  There 
can  be  no  doubt  that  the  discovery  in  1880  of 
the  artificial  immunity  to  fowl  cholera  came 
not  as  a  direct  incident,  but  ratiier  as  an  ac^ 
oidental  circumstance  to  the  experiments  be- 
ing pursued.  In  after  years  Pasteur  loved  to 
point  out  the  importance  of  the  **  prepared 
mind'*  as  a  requisite  of  the  investigator,  in 
order  that  he  may  seize  hold  of  and  utilize 
in  respect  to  a  question  propounded  by  ex- 
periment what,  viewed  superficially,  appears 


to  be  only  an  indirect  and  misleading  answer. 
The  advances  leading  rapidly  from  the  arti- 
ficially induced  immunity  in  fowl  cholera  to 
the  dramatic  and  historically  and  economic- 
ally important  immunity  in  anthrax  and  to 
the  humanly  important  immunity  in  rabies, 
involved  no  strictly  new  conceptions  on 
Pasteur's  part  Thqy  consisted  merely  of  the 
carrying  forward  of  the  ideas,  often  ingeni- 
ously modified,  derived  from  the  study  of  the 
sources  of  the  condition  of  immunity  in  fowl 
cholera. 

But  should  we  inquire  to  what  order  of 
events  already  known  this  phenomenon  of 
artificial  immunity  belongs,  we  should  say  at 
once  probably  to  the  order  having  to  do  with 
the  Jennerian  vaccination  against  smallpox. 
As  every  one  knows,  vaccination  against 
smallpox  consists  in  the  utilization  of  human 
smallpox  material  which  has  become  modified 
by  passing  through  the  cow,  in  which  it  seta 
up  the  condition  named  oowpox.  When  this 
modified  microbic  virus  of  the  disease  is  re- 
turned to  man,  a  mild  form  of  smallpox  is 
induced,  which  suffices  through  a  term  of 
years  to  protect  the  individual  vaccinated,  so- 
called,  from  infection  with  the  more  active  or 
virulent  smallpox  virus. 

The  significance  of  the  new  observations 
was  grasped  by  Pasteur  and  related  to  Jen- 
nerian vaccination.  His  great  discovery  then 
consisted  in  the  determination  that  patho- 
genic or  disease-producing  microbes  may  \» 
modified  otherwise  than  by  passing  throng 
foreign  and  relatively  insusceptible  animal 
species,  and  that  such  simple  agencies  as  long 
cultivation  in  vitro  (fowl  cholera),  high  tem- 
peratures and  therefore  non-optimal  condi- 
tions of  growth  (anthrax),  and  partial  drying 
of  the  animal  material  carrying  the  microbe 
(rabies),  would  suffice  so  to  modify  and  at- 
tenuate the  respective  microbes  that  upon  in- 
oculation they  set  up  not  the  severe,  but  only 
mild  states  of  infection,  from  which  not  only 
does  recovery  ensue^  but  the  restored  animal 
is  enduringly  protected  from  the  ordinary  and 
often  fatal  attacks  of  a  disease. 

Looking  backward  from  our  present  hi^ier 
position  of  vantage,  we  may  discern  certain 


Digitized  by 


Google 


PamtifintB  31, 1920] 


SCIENCE 


617 


imnor  imperfections  in  this  fundamental  work 
on  artificial  immnnity.  For  example^  it 
would  now  appear  that  the  so-called  attenu- 
ated cultures  of  the  bacillus  of  fowl  cholera, 
used  for  purposes  of  immunization,  were  not 
so  much  attenuated  as  actually  dead,  and  that 
the  material  inoculated  consisted  of  a  mixture 
of  dead  bacilli  and  their  metabolic  and  dis- 
integrative products.  In  other  words,  it 
seems  that  Pasteur  without  peroeiying  it  had 
discovered  not  only  a  principle  of  wide  appli- 
cability in  inducing  artificial  immunily,  but 
a  general  method  of  utilizing  dead  bacteria  as 
vaccines,  and  one  which  in  more  recent  times 
has  been  widely  resorted  to  in  preventing  out- 
breaks of  typhoid  fever,  cholera,  and  some 
other  diseases. 

In  1882  antirabic  inoculation  was  x>erfected. 
Pasteur  had,  of  course,  reflected  deeply  on  the 
sources  of  the  immune  state  and  in  explana- 
tion of  it  he  inclined  to  the  view  that  the 
basis  of  the  phenomenon  was  a  nutritive  con- 
dition. He  conceived  that  in  the  course  of 
that  form  of  microbic  develoinnent  within  the 
body  which  came  to  a  spontaneous  end  and 
left  the  individual  protected,  certain  essential 
foodstuffs  were  consumed,  in  virtue  of  which 
the  same  variety  of  microbe  could  not  later 
gain  another  foothold.  Time  has  not  uphdd 
this  simple  conception;  but  when  it  was 
formulated  the  subject  matter  of  bacteriology 
was  still  too  fragmentary  and  scanty  to  point 
to  the  deeper  underlying  chemical  and  bio- 
logical processes  involved.  Indeed,  nearly  ten 
years  elapsed  until  Behring's  discovery  of 
antitoxic  immunity  brought  about  a  revolu- 
tion in  the  prevailing  ideas  and  opened  up 
new  and  fascinating  vistas  of  research. 

We  have  now  reached  the  period  at  which 
the  German  school  of  bacteriology,  led  by 
Eobert  Koch,  has  arisen  beside  the  French. 
Koch's  career  in  science  was  meteoric.  From 
an  inconspicuous  country  practitioner  he  be- 
came, in  the  period  beginning  about  1880,  the 
outstanding  world  figure  in  bacteriology. 
But  his  greatest  work  was  completed  in  rela- 
tively few  years,  although  that  of  his  pupib 
has  continued  up  to  and  is  still  potent  at  the 
present  day.    It  is  in&rming  to  reflect  that 


just  as  Davaine  made  the  first  signal  advance 
in  the  experimental  inoculation  of  disease 
with  the  anthrax  bacillus,  and  Pasteur  the 
first  dramatic  demonstration  of  the  practio- 
abilily  of  protective  inoculation  with  bac- 
terial cultures  also  with  that  bacillus,  Koch 
rose  into  fame  throiigh  the  study  of  its  life 
history  by  direct  observation  under  the  micro- 
scopa  But  Koch's  greater  contribution  to 
bacteriology  consisted  of  a  method  of  cultiva- 
tion so  perfected  that  pure  growths  of  bac- 
terial species  were  readily  obtainabla  The 
consequence  was  that  in  a  very  brief  i)eriod 
of  years  a  whole  host  of  xmthogenic  bacteria 
or  incitants  of  diseases  of  man  and  animals 
was  secured,  among  which  were  the  highly  im- 
portant bacilli  of  tuberculosis,  cholera,  typhoid 
fever,  diphtheria,  tetanus,  dysentery,  plague, 
meningitis  and  many  others. 

Tip  to  the  period  we  are  now  considering, 
all  the  diseases  of  microbic  origin  thus  far  in- 
vestigated successfully  belonged  to  the  class 
in  which  the  bacteria  invaded  the  blood  and 
the  internal  organs.  But  now  we  are  about  to 
learn  of  another  kind  of  disease  induced  by  a 
class  of  bacteria  which  are  peculiar  in  that 
they  do  not  migrate  throiighout  the  body  but 
remain  fixed  in  a  special  tissue  or  part,  where 
they  multiply  and  secrete  a  poison  which  finds 
its  way  first  into  the  lymph,  then  into  the 
blood  and  the  organs  g«iCTally.  This  latter 
class  of  microbes  produces  its  effects  to  which 
we  give  the  name  of  disease,  and  of  which 
diphtheria  and  tetanus  are  examples,  through 
the  operation  of  a  poison,  peculiar  to  each, 
and  in  each  instance  attacking  by  preference 
certain  definite  organs  or  parts  of  them.  Thus 
the  poison  elaborated  by  the  diphtheria  bacil- 
lus selects  especially  the  lymphatic  organs, 
heart  and  nervous  system  for  its  action,  and 
the  tetanic  poison  the  nerve  cells  governing 
muscular  contraction. 

We  have  now  returned  by  a  route  somewhat 
circuitous  perhaps  to  the  point  from  which 
we  started,  namely  diphtheria  and  its  antidote. 
But  in  the  course  of  the  journey  we  have 
taken,  new  points  of  view  have  been  gained 
which,  as  will  appear,  are  to  transform  en- 
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tirely  the  outlook  upon  the  problems  that 
bacteriologists  set  themselves  to  solve. 

Behring  and  Kitasato  chose  the  task  of  in- 
ducing in  animals  immunity,  to  diphtlieria 
on  the  one  hand  and  to  tetanus  on  the  other. 
This  was  a  logical  undertaking  and  one 
clearly  in  the  spirit  of  the  times.  Both  men 
had  a  strong  interest  in  the  quest  The  one 
(Behring)  was  deeply  engaged  in  the  investi- 
gation of  the  chemical  disinfectants  and  con- 
ceived ideas  of  modifying  bacterial  growth 
through  these  agents,  as  Pasteur  had  succeeded 
in  accomplishing  with  physical  means.  The 
other  (Kitasato)  had  succeeded  where  his  pre- 
decessor and  the  discoverer  of  the  tetanus  ba- 
cillus, Nicolaier,  had  failed  in  obtaining  pure 
cultures  of  that  microba  Moreover,  the  re- 
stricted local  development  of  the  two  bacilli 
and  their  generally  poisonous  or  toxic  effects 
aroused  in  them  an  eager  interest  intensified 
by  the  epochal  discovery  just  made  by  Houz 
and  Yersin  that  the  toxin  of  the  diphtheria 
bacillus  was  readily  sparable  from  the  bacilli 
producing  it  and  could  be  obtained  by  pre- 
cipitation in,  it  is  true,  an  impure  state  but 
one  in  which  its  poisonous  action  was  pre- 
served. Indeed,  so  appalling  did  its  poison- 
ous effect  prove  to  be  that  l^ese  investigators 
could  not  imagine  any  other  non-living  sub- 
stance than  an  enzyme  which  could  exhibit 
such  active  proi)erties. 

The  isolation  of  the  diphtheria  toxin, 
quickly  to  be  followed  by  the  similar  isolation 
of  the  tetanus  toxin,  was  an  event  of  capital 
importance  and  reacted  at  once  vigorously  on 
the  chemical  eispects  of  bacteriology  just 
struggling  into  the  light.  The  immediate 
effect  of  the  study  of  the  new  poisons,  called 
toxalbumins,  was  to  discredit  a  whole  series 
of  pure,  crystalline  basic  subetancee  obtained 
not  long  before  from  a  wide  variety  of  bac- 
teria, to  which  the  name  of  ptomaines  had 
been  given.  Many  of  the  ptcmiaines  were  pos- 
sessed of  poisonous  properties;  but  what  was 
disconcerting  was  that  very  diverse  bacteria 
might  yield  identical  chemical  compounds 
which,  therefore^  lacked  the  property  of  spe* 
cificity,  an  essential  quality  of  bacterial 
activity.   The  toxalbumins,  on  the  other  hand. 


which  even  to  this  day  have  not  been  secured 
in  a  chemically  pure  state,  exhibit  in  perfect 
degree  the  inroperty  of  specificity  and  display 
all  the  power  for  evil  and  all  the  potential 
possibilities  for  good  which,  their  original  and 
respective  bacilli  possess;  and  although  no 
method  of  chemical  idoitification  of  their 
special  nature  is  available^  yet  their  {Mytho- 
logical effects  and  immunological  actnritieB 
serve  readily  and  accurately  to  distingnish 
one  from  the  other  and  to  indicate  their 
origin. 

The  rendering  of  animals  immune  to  diph- 
theria, on  the  one  hand  and  to  tetanus  on  the 
other,  proved  a  difficult  but  not  impossible 
task.  The  method  adopted  was  to  admix  dis- 
infectant chemicals,  of  which  the  one  finally 
selected  was  iodin  trichlorid,  with  the  bacilli 
to  be  injected  under  the  skin  of  animals,  or 
with  the  contents  of  the  culture  flasks  at  the 
end  of  the  incubation  period.  Obviously,  the 
intent  was  to  moderate  the  poisonous  action  of 
the  inoculated  material,  in  the  hope  that  a 
mild  and  not  fatal  infection  would  be  induced 
from  which  recovery  would  follow  leaving  the 
treated  animal  immnnA. 

The  experiments  were  sometimes  successful, 
and  as  such  seem  merely  to  illustrate  a  varia- 
tion of  the  Pasteurian  method  of  inducing 
immimity  which,  as  we  saw,  was  not  distinct 
in  principle  from  the  Jennerian  vaccination. 
But  the  break  with  the  past  was  none  the  less 
imminent,  for  Behring's  next  act  was  not  to 
speculate  on  the  theory  of  immunity  but  to 
perform  a  decisive  experiment  It  is  to  be 
kept  in  mind  that  in  the  poisons  or  toxal- 
bumins of  diphtheria  and  tetanus,  we  possess 
the  essentially  active  ingredients  of  the  re- 
spective bacilli  and  that  the  body  attacked 
does  not  succumb  to  the  invading  bacilli  but 
to  the  action  of  the  toxins.  Hence,  Behring 
turned  to  the  blood  of  the  immune  animals  and 
tested  it  for  neutralising  power  against  the 
poisons,  and  discovered  antitoxin;  he  injected 
the  blood  of  an  immune  into  the  body  of  a 
normal  animal  prior  to  inoculation  and  dis- 
covered passive  immunization;  and  finally,  he 
injected  the  blood  of  an  immune  animal  into 
animals  previously  inoculated  with  the  baoiUi 
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of  diphtheria  and  tetanus,  and  disoovered 
serum  therapy.  The  day  for  speculation  on 
what  constituted  the  inunune  state  had  now 
definitely  passed,  and  the  time  had  arrived  for 
subjecting  the  phenomenon  to  experimental 
study. 

The  fluids  or  "  humors  "  of  the  body,  to  em- 
ploy a  term  made  respectable  by  age,  as  repre- 
salted  by  the  serum  of  the  blood,  had  been 
shown  to  carry  the  immunity  principles,  but 
what  part  did  the  cells  of  the  body  play  in 
the  process?  Both  fluids  and  cells  were  now 
submitted  to  rigid  and  ingenious  scrutiny, 
and  about  them  an  immense  literature  has 
grown  up.  Soon  the  students  in  the  field 
divided  into  two  camps,  nam^,  one  led  by 
Ehrlich,  defending  the  humoral  doctrine,  the 
other  led  by  Metchnikoff,  urging  the  cellular 
or  phagocytic  doctrine.  The  conflicts  which 
raged  about  these  concepts  were  always  ani- 
mated and  sometimes  even  bitter;  but  the 
ultimate  effect  was  to  extend  rather  than  to 
retard  and  confound  knowledge.  We  are 
moving  now  in  more  i)eaceful  times,  the  heat 
of  the  earlier  conflicts  having  largely  subsided, 
and  it  may  be  stated  that  neither  the  one  nor 
the  other  doctrine  finally  triimiphed,  but  that 
the  humors  or  fluids  of  the  body  on  the  one 
hand  and  the  cells  on  the  other  have  oome  to 
be  recognized  as  the  active  participating  fac- 
tors in  the  immimity  process,  the  one  com- 
plementing the  other.  Where  the  phenomenon 
is  one  purely  of  the  neutralization  of  a  i)oison 
or  toxin,  the  fluid  portion  of  the  blood  suffices ; 
where  also  the  process  is  relatively  the  simple 
one  of  acting  on  and  dissolving  a  bacterial 
cell,  there  also  the  fluid  may  suffice,  although 
an  essential  element  in  the  process  may  have 
been  supplied  by  the  white  blood  cells  at  the 
moment  of  their  withdrawal  from  the  body. 
But  where  the  bacteria  are  not  readily  disin- 
tegrated and  dissolved,  there  the  phagocytes 
of  the  blood  and  tissues  come  into  play  and, 
through  their  power  of  engulfing  these  par- 
ticles, operate  as  one  of  the  body's  main  de- 
fenses against  infection. 

The  unravelling  of  the  iniricaciee  of  the 
immune  otat^  following  upon  the  work  of 
Behring,  has  brought  about  a  sudden  and  un- 


precedented enlargement  of  the  scope  of  bac- 
teriology, as  well  as  supi^ed  a  wealth  of  new 
facts  of  which  many  have  permanently  en- 
riched practical  medicine  and  opened  new  terri- 
tory to  profitable  exploration.  It  may  suffice 
at  this  point  merely  to  mention  certain  of  the 
devices  for  diagnosis  and  means  of  preventing 
or  of  treating  disease^  which  are  the  immedi- 
ate heritage  of  studies  in  the  field  of  im- 
munity, of  which  many  have  come  not  as  di- 
rect fruits,  but  as  invaluable  by-products  of 
the  search.  In  this  manner  have  been  secured 
the  Widal  test  for  typhoid  fever,  the  Wasser- 
mann  and  allied  reactions,  the  hypersensitive 
or  Schick  test  for  diphtheria  susceptibility,  the 
hypersensitive  reaction  as  now  applied  to  the 
detecting  of  the  offending  agency  in  hay  fever 
and  allied  states,  the  refinements  of  bacterial 
vaccination  in  the  prevention  and  sometimes 
in  the  treatment  of  disease,  and  so-called  spe- 
cific serum  therapy.  Moreover,  these  studies 
have  placed  in  the  hands  of  the  bacteriologist 
a  powerful  instrument  for  detecting,  through 
immunity  reactions  carried  out  in  test  tubes, 
or  the  animal  body,  new  varieties  of  patho- 
genic or  disease-producing  bacteria  and  of  in- 
vestigating more  closely  and  sorting  out  groups 
of  pathogenic  microbes  not  hitherto  subject  to 
analysis.  Finally,  the  immunity  reactions,  as 
they  are  generically  named,  have  been  foimd 
not  to  be  restricted  to  bacterial  cells  and  poi- 
sons, but  to  apply  to  a  wide  variety  of  cells 
and  their  products.  For  it  should  be  recalled 
that  in  the  decade  immediately  succeeding  the 
discovery  of  antitoxin,  agglutinins,  precipitins, 
bacteriolysins,  cytotoxins,  hemolysins,  com- 
plements, chemotaxis,  anaphylaxis,  and  the 
minutiae  of  phagocytosis  were  discovered  and 
became  the  objects  of  animated  and  often  f ev- 
eri^  and  sometimes  controversial  but  always 
profii»ble  investigation. 

It  happened  also  and  quite  naturally  and 
logically  that  this  should  be  the  heyday  of 
hypotheses  concerning  the  biological  basis  of 
immunity  and  the  manner  in  which  interac- 
tion takes  place  between  toxin  and  antitoxin 
inside  as  well  as  outside  the  body,  and  of  the 
englobing  of  bacteria  and  other  bodies  by  the 
blood  and  tissue  c^s,  as  well  as  the  nature  of 
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the  combinations  and  permutations  and  reac- 
tions between  the  more  complex  bacteria  and 
cells  in  course  of  their  immunological  trans- 
formations. And  thus  there  came  to  be  dabo- 
rated  the  side^^hain  hypothesis  of  Ehrlich, 
which  Tied  with  the  phagocytic  theory  of 
MetchnikofF  as  well  as  with  the  adsorption 
theory  of  Bordet  and  the  physico-chemical 
theory  of  Arrhenius.  And  if  in  our  busy  lives 
of  to-day  we  think  less  of  receptors  and  ambo- 
ceptors, of  complements  and  complementoids, 
haptophores,  and  toxophores>  and  limit  our- 
selves somewhat  more  closely,  perhaps  even  a 
little  too  exclusively,  to  the  observed  fact 
itself,  yet  it  is  well  that  we  do  not  forget  how 
great  at  the  time  was  the  stimulus  to  research 
and  how  rich  the  booty  which  accrued  from 
those  labors  tinged  with  the  radiance  of  the 
real  scientific  imagination  of  an  Ehrlich,  a 
MetchnikofF,  and  a  Bordet. 

Not  all  the  high  expectations  of  practical 
benefit  to  follow  from  these  discoveries  have 
been  realized,  but  sometimes  the  very  failures 
have  been  turned  to  account  in  opening  up 
new,  or  illuminating  old,  avenues  of  progress. 
In  this  connection  it  is  instructive  to  recall 
the  early  pronouncement  of  Behring  made  two 
years  after  the  discovery  of  antitoxin,  and 
while  he  was  under  the  influence  doubtless  of 
that  great  contribution: 

"  The  present  state  of  the  immunity  ques- 
tion,'* he  says,  "may  be  defined  as  follows: 
Thus  far  no  generally  applicable  explanation 
for  natural  immunity  has  been  forthcoming. 
But  of  the  artificially  produced  immunity  it 
^nay  be  said  that  the  precise  study  of  a 
number  of  examples  has  so  far  advanced  our 
knowledge  that  we  may  assert  with  confidence 
that  the  immune  state  arises  from  a  pecu- 
liarity of  the  blood  and,  indeed,  of  its  cell- 
free  portion;  in  no  instance  in  which  a  suffi- 
ciently high  grade  of  immunity  has  been  at- 
tained in  an  animal  species,  easily  susceptible 
to  the  infection  in  question,  has  the  blood 
withdrawn  from  the  body  failed  to  diow  evi- 
dences of  the  presence  of  the  immunity-con- 
ferring substances." 

In  this  statement  will  be  perceived  tiie  ex- 
treme humoral  view  of  the  origin  of  immunity^ 


which  subsequent  investigators  &iled  to  up- 
hold. But  he  continues  in  a  proi^ietic  vein, 
unfortunately  likewise  destined  not  to  be 
wholly  fulfilled. 

'^ith  the  achieving  of  this  standpoint  the 
next  step  in  the  winning  of  specific  curatiTe 
agents  for  the  infectious  diseases  is  clearly 
outlined :  all  that  is  required  is  the  induction 
in  a  susceptible  animal  species  of  a  high  de- 
gree of  artificial  immunity,  and  then  to  test 
the  blood  for  the  presence  of  protective  and 
healing  substances." 

Time  has  exposed  the  fallacy  of  this  ov^ 
confident  attitude  and  taught  the  distinction 
between  the  two  varieties  of  infectious  disease 
and  their  corresponding  immune  states,  accord- 
ing as  their  main  effects  and  symptoms  arise 
from  the  toxaU>umins  or  poisons  we  have  been 
considering,  or  the  intimate  presence  within 
the  oigans  of  the  microbes  themselves.  The 
former  variety  chances  indeed  to  be  in  the 
minority,  and  hence  it  has  come  about  that 
the  diseases  to  be  successfully  combated  by 
antitoxins  are  few  in  number,  while  those  in 
which  the  microbes  penetrate  deeply  into  the 
body  and  which  poison  its  tissues  by  means  of 
so-<called  endotoxin,  are  far  more  numerous. 
The  latter  class  includes  such  important  dis- 
eases as  tuberculosis^  typhoid  fever,  menin- 
gitis, plague,  cholera,  the  septicemias,  and  still 
others.  And  yet  the  failures  have  been  only 
partial,  and  success  has  been  and  is  still  being 
won  against  odds  which  were  once  considered 
insuperabla 

What  is  striking  is  the  capriciousness  with 
which  the  microbes  themselves  or  their  endo- 
toxins lend  themselves  to  the  making  of  thera- 
peutically effective  seroms,  as  contrasted  with 
the  ease  and  certainty  of  action  in  this  respect 
of  the  toxalbumins.  AH  the  latter  seem  capa- 
ble of  yielding  abundant  antitoxins^  and  tliia 
independently  of  their  precise  source,  since  it 
happens  that  toxalbumins  resembling  those  of 
bacterial  origin  exist  also  in  the  higher  plants 
— as  in  the  castor  and  jequirity  beans-— and  in 
the  venoms  of  reptiles  and  insects.  On  the 
other  handy  it  has  not  thus  far  been  found 
practicable  to  fashion  curative  serums  for 
tid)erculosis>  typhoid  fever,  plague,   cholera* 
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etc.,  while  success  has  been  achieved  in  the 
instance  of  epidemic  meningitis,  and  very 
hopeful  results  have  recently  been  attained  in 
the  case  of  pneumonia. 

In  meningitis  the  success  is  linked  with  the 
recognition  of  a  second  principle  of  action, 
namely  the  advantage  to  be  derived  from  what 
may  be  called  the  local  specific  treatment  of  a 
disease,  or  the  bringing  of  the  healing  serum 
into  direct  and  intimate  relation  with  the  seat 
of  the  infection  itself.  Since  in  epidemic 
meningitis  it  is  the  membranes  surrounding 
the  brain  and  spinal  cord  and  those  more  deli- 
cate ones  lining  the  cavities  of  the  ventricles 
of  the  brain  which  are  the  seat  of  infection, 
it  has  been  found  easily  possible,  through  a 
^nmple  and  safe  procedure,  to  inject  the 
serum  into  the  cavity  of  the  spinal  meninges, 
whence  it  is  quickly  distributed  over  all  the 
membranes  of  the  brain  and  cord.  It  may  be 
of  interest  to  remark  that  it  is  not  practicable 
to  reach  the  inflamed  membranes  with  the 
serum  by  way  of  the  blood,  since  nature,  in 
order  to  protect  the  sensitive  nerve  tissues 
from  injury  by  any  chance  deleterious  sub- 
stance in  this  fluid,  has  interposed  an  im- 
penetrable barrier,  the  choroid  pleinis,  between 
the  circulation  and  the  cerebrospinal  fluid 
which  bathes  and  sustains  the  nervous  organs, 
and  which  is  itself  elaborated  from  the  blood 
by  this  plexus  with  an  accuracy  of  selective- 
ness  highly  remarkable. 

In  pneumonia  again  a  beginning  success  has 
been  achieved  through  a  finer  discrimination 
of  specific  kinds  among  the  pneumococci,  Ihe 
inciting  microbes  of  the  disease.  This  distinc- 
tion is  independent  of  ordinary  physiological 
and  cultural  characters  displayed  by  the  bac- 
teria, which  do  not  serve  to  bring  out  the 
imderlying  specific  properties  of  each,  and  has 
been  acoomplished  by  means  of  the  so-called 
immunity  tests  carried  out  in  test  tubes  or  in 
the  animal  body.  The  gain  to  practical  medi- 
cine from  the  detection  of  the  fundamental 
differences  subsisting  between  the  three  main 
types  of  pneumococci  existing  in  this  country 
has  been  very  great  Already  a  curative  serum 
for  one  of  the  specific  types  of  pneumonia  has 
been  secured,  and  through  its  application  many 


lives  have  been  saved;  while  beginnings  have 
been  made  in  respect  to  vaccination  against 
the  disease  when,  as  sometimes  happens  in  in- 
stitutions and  in  conmiunities,  epidemics  pre- 
vail and  claim  many  victims,  as  occurred  in 
the  Army  training  camps  during  the  measles 
epidemics  of  1917-18. 

Thus  we  have  learned  that  the  immunity  re- 
actions, or  the  effects  on  bacteria  and  their 
poisons,  of  the  fiuid  and  cells  of  the  body  as 
modified  by  the  process  of  artificial  immimi- 
zation,  provide  more  delicate  and  precise  means 
jof  discriminating  bacterial  species  than  the 
qualities  of  form,  growl^  appearances  and 
physiological  ac1;ivities,  and  more  accurate 
methods  of  distinguishing  poisons  than  the 
most  refined  chemical  analyses;  and  we  shall 
learn  a  little  later  in  connecftion  with  the  dis- 
tinct but  related  hyx>er8enfiitive  or  anaphy- 
lacitic  state,  that  the  prepared  and  sensitized 
animal  body  responds  to  infinitesimal  amounts 
of  protein  matter  according  to  its  specific 
origin,  in  a  manner  not  otherwise  determin- 
able and  far  beyond  the  most  delicate  labora- 
,tory  test  which  the  diemist  has  invented.  The 
animal  body  thus  artificially  prepared,  or  as 
sometimes  happens  naturally  sensitive,  ac- 
quires an  appreciation  of  the  inner  constitu- 
tion of  the  protein  molecule,  classifying  it,  as 
it  were,  not  only  according  to  its  ordinary 
chemical  nature,  but  according  to  its  species 
origin. 

The  immunity  reactions  we  have  considered 
are  not  artificial  creations,  since  as  we  now 
know,  they  are  the  very  processes  which  nature 
employs  in  her  unaided  efforts  to  abate  infec- 
tions, and  when  need  be,  to  adopt  the  body  to 
foreign  proteins.  The  spontaneous  recovery 
from  infectious  disease,  by  which  is  meant 
merely  that  the  body  by  its  own  power  over- 
comes the  microbes  and  their  poisons,  depends 
upon  the  setting  into  motion  of  the  series  of 
operations  through  which  immunity  responses 
in  fluids  and  cells  are  insured,  precisely  as  has 
been  described  in  the  event  of  an  artificial  im- 
munization. Hence  in  our  efforts  at  serum 
therapy  we  aim  merely  to  aid  "  nature,''  by  in- 
troducing, as  it  were,  into  the  beset  body  the 
finished   immunity  products   artificially  pro- 
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duoed  in  healthy  animals;  and  in  pi^teotion  hy 
vaccination,  sucoess  is  assured  only  to  the  ex- 
tent to  which  the  healthy  hody  has  been  com- 
pelled to  prepare  ihe  specific  immunity  sub- 
stances and  to  hold  them  ready  at  hand  to 
combat  the  entrance  through  its  outer  gateway 
of,  for  instance,  such  microbes  as  those  incit- 
ing typhoid  fever  and  smallpox. 
I  That  it  is  through  the  prowess  of  the  body 
itself,  and  not  the  tkill  and  art  of  the  physi- 
cian, that  recovery  from  infectious  disease 
takes  place,  had  already  become  evident  to  the 
ablest  physicians  of  nearly  one  hundred  years 
ago.  It  is  true  that  th^  could  form  no  real 
conception  of  the  manner  in  which  the  cure 
was  brought  about,  but  in  admitting  the  exist- 
ence of  a  class  of  maladies  which  Jacob  Bige- 
low  in  1835  called  the  "  self -limiting  diseases"^ 
this  innate  faculty  of  the  organism  to  over- 
come infection  was  recognized.  It  may  be  of 
even  more  than  historical  interest  to  reprint 
here  the  pregnant  paragraph  in  which  Bigelow 
expresses  this  view : 

This  deficiency  of  the  healing  art  (he  is  now 
writing  of  the  adrances  in  knowledge  of  the  stnie- 
ture  and  functions  of  the  human  body  in  contrast 
to  the  lagging  behind  of  the  science  of  therapeu- 
tics, or  the  branch  of  knowledge  by  the  application 
of  which  physicians  are  expected  to  remove  dis- 
eases) is  not  justly  attributable  to  any  want  of 
sagacity  or  diligfence  on  the  part  of  the  medical 
profession.  It  belongs  rather  to  the  inherent  dif- 
ficulties of  the  case  and  is,  after  abating  the  effect 
of  errors  and  accidents,  to  be  ascribed  to  the  ap- 
parent fact  that  certain  morbid  processes  in  the 
human  body  have  a  definite  and  necessary  career, 
from  which  they  are  not  to  be  diverted  by  any 
known  agents,  with  which  it  is  in  our  power  to 
oppose  them.  To  these  morbid  affections,  the 
duration  of  which,  and  frequently  the  event  also, 
are  beyond  the  control  of  our  present  remedial 
means,  I  have,  on  the  present  occasion,  applied  the 
name  of  the  self -limited  diseases;  and  it  will  be 
the  object  of  this  discourse  to  endeavor  to  show 
the  existence  of  such  a  class,  and  to  inquire  how 
far  certain  individual  diseases  may  be  considered 
as  belonging  to  it. 

ANAPHYLAXIS 

Allusion  has  several  times  been  made  to  the 
hypersensitive  state  which  is  often  regarded 

I  Jacob  Bigelow, '  *  Discourse  on  Self -limited  Dis- 
eases,'' Boston,  1835. 


as  the  opposite  of  the  immune  condition.    Be- 
cause the  latter  is  conceived  as  protective  and 
hence  is  spoken  of  as  being  prophylactic,  the 
former  in  turn  has  been  named  anaphylactic. 
The  obvious  distinction  between  the  two  con- 
ditions is  simply  defined  by  the  statement  that 
while  the  immunized  andmal  shows  a  greato* 
degree  of  resistance  to  a  second  inoculation  of 
the  materials  used  for  immunization,  the  ana- 
phylactlzed  animal  on  the  contrary  shows  a 
heightened  susceptibility. 
.    The  history  of  anaphylaxis  illustrates  the 
ntanner  in  which  the  rapidly  growing  knowl- 
edge of  immunity  reacted  on  the  appreciation 
of  this  condition.     It  now  appears  that  the 
I^ysiologist  Magendi,  who  flourished  in  the 
flrst  quarter  of  the  nineteenth  century,  first 
noted  that  an  animal  which  had  borne  without 
apparent  effect  one  injection  of  a  quite  harm- 
less protein  such  as  egg  white,  reacted  sever^ 
to  a  second  injection  of  the  same  kind  of  mate- 
rial given   after   an   interval   of   days.     No 
further  contemporary  attention  seems  to  have 
been  given  to  this  isolated  incident,  and  it  was 
not  until  1894  tiiat  the  speaker  chanced  again 
upon  the  phenomenon.    He  was  engaged  uxwn 
a  study  of  the  pathologic  action  of  the  toxal- 
bumins,  and  his  attention  was  attracted  by 
recent  experiments  on  the  similar  globulicidal 
(or  red  blood  corpuscle  destructive)  action  of 
certain  alien  blood  serums,  such  for  example 
as  the  senmi  of  the  dog  for  the  red  globules  of 
the  rabbit     Since  animals  could  be  renderdl 
imnmne  to  the  toxalbumins,  the  attempt  was 
made  to  make  rabbits  immime  to  dog's  serum, 
but  without  success.    On  the  contrary,  it  was 
found  that  animals  which  had  withstood  one 
dose  of  dog's  serum  succumbed  to  a  second 
dose  given  after  the  lapse  of  some  days  or 
weeks,  even  when  this  dose  was  sublethal  for  a 
oontrol  animaL 

.  Again  the  observation  fell  on  stony  soil,  as 
indeed  subsequent  ones  were  destined  to  do  a 
few  years  later  and,  as  it  now  appears,  chi^ 
because  knowledge  of  and  interest  in  the  gen- 
eral subject  of  immunity  had  sot  progressed 
far  enough  at  that  period  to  iHrese&t  to  the 
contemplation  of  the  ^  prepared  mind,''  to  use 
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Pasteur's  phraseiy  the  sharply  contrasted  hyper- 
aensitive  state. 

.  But  the  time  for  the  syst^Batio  investiga- 
tion of  the  phenomenon  was  approaching,  for 
between  1902  and  1904,  Eiohet  and  his  pupils 
had  their  attention  arrested  by  an  extraordi- 
nary incident,  as  it  then  seemed.  In  under- 
taking to  effect  immunization  with  certain 
poisonous  proteins  of  animals,  they  found  that 
instead  of  inducing  resistance,  they  induced 
hypersensibility.  To  this  latter  condition  th^ 
applied  the  name  anaphylaxis.  Although  as  it 
subsequently  turned  out,  ibe  idea  involved  mis- 
conception of  the  nature  of  the  process,  yet 
these  studies  stand  forth  illuminatingly  as 
recognizing  for  the  first  time  the  dependence 
of  the  hypersensitive  state  upon  a  preceding 
linjection  of  a  given  protein  substance  and 
the  necessity  of  an  incubation  period  covering 
a  number  of  days  between  the  injections,  in 
order  that  the  sensitive  condition  might  be 
ushered  in.  That  the  sensitizing  effect  was  of 
ihe  nature  of  a  general  biological  reaction  of 
the  animal  body  to  the  parenteral  introduction 
of  natural  proteins  into  the  body,  without  ref- 
erence to  their  primarily  iX)isonous  character, 
came  to  be  appreciated  a  little  later  as  the  re- 
sult of  observations  made  on  rabbits  and 
guinea  pigs  injected  and  then  reinjected  with 
horse  serum,  as  well  as  witii  other  innocuous 
proteins.  In  order  to  arouse  the  reaction  of 
immunity  in  the  animal  body,  some  degree  of 
primary  poisoning  of  the  cells,  as  with  bac- 
teria, their  metabolic  products  and  similar 
substances  originating  in  other  varieties  of 
living  beings,  must  be  accomplished;  while  the 
aensitive  state  arises  from  the  interaction  of 
the  animal  body  with  any  native  protein  sub- 
stance whatever  which  finds  its  way  directly 
or  indirectly  into  the  blood. 
.  From  the  many  investigations  which  now 
ensued,  it  appeared  that  while  many  kinds  of 
warm  blooded  animala  are  subject  to  the  con- 
dition, yet  the  most  striking,  because  most  uni- 
form and  dramatic  effects  are  yielded  by  the 
^^uinea  pig,  which  has  since  become,  as  it  were^ 
,the  ''classical"  animal  for  observing  and 
studying  anaphylaxis.  The  reason  for  this 
(Choice  ariaes  from  libe  circumstance  that  in 


the  guinea  pig  a  sensitization  of  the  smooth 
^muscle  fibers  occurs,  so  that  on  reinjection  of 
the  original .  protein,  among  other  effects,  a 
contraction  of  the  lining  membrane  of  the 
jbronchi  takes  place,  which  by  closing  their 
^umina  and  excluding  air,  quickly  causes  death 
from  asphyxiation.  Moreover,  the  guinea  pig 
has  proved  exquisitely  responsive  to  sensitiza- 
,tion,  so  that  minute  quantities^  measured  even 
4n  fractions  of  milligrams,  of  pure  native  pro- 
teins suffice  to  induce  a  specific  h3n[)ersensitive 
condition,  whence  it  has  followed  that  the  pre- 
pared guinea  pig  has  been  found  suitable  for 
the  investigation  of  the  ultimate  chemical  re- 
lationships, not  otherwise  observable,  which 
subsist  between  native  proteins. 

Profoundly  different  as  are  the  obvious  fea- 
tures of  the  anaphylactic  and  immune  reac- 
|tions,  yet  certain  of  the  fundamental  condi- 
tions governing  botii  coincide.  It  will  be 
recalled  that  in  arousing  immunity  in  animals 
by  artificial  means,  certain  new  substances  of 
;the  general  nature  of  antipodes,  or  as  tech- 
nically named,  antibodies,  are  made  to  arise 
in  the  blood  of  the  treated  animal;  and  it  now 
appears  that  in  the  course  of  sensitization  of 
animals,  antibodies  to  the  proteins  injected 
also  develop.  In  both  instances  the  material 
originally  injected,  whether  primarily  poison- 
<ous  or  not,  if  active,  belonge  to  a  class  now 
called  antigens,  that  is  generators  of  antibodies. 
The  expression  of  the  immunity  reaction,  in 
its  simplest  terms,  consists  of  a  chemical  or 
physico-cfhemical  union  between  the  original 
antigen  and  the  manufactured  antibody,  taking 
}>lace  in  the  body  or  in  a  test  tube,  through 
.which  the  primarily  poisonous  antigen  is 
rendered  innocuous.  In  other  words^  the  im- 
mune antigen-antibody  ccnnplex  is  a  harmless 
joompound. 

I  In  a  similar  manner  the  sensitizing  antigen 
^nd  induced  antibody  unite  in  anaphylaxis,  but 
the  product  of  the  union  is  ess^itially  differ- 
ent from  the  one  just  considered,  in  that  it  is 
Jiighly  injurious,  and  the  effect  of  the  antigen- 
^^ntibody  complex  is  not  to  protect,  but  to 
poison  the  animal.  The  basic  distinction  be- 
tween the  immune  and  the  anaphylactic  con*- 
dition,  as  described^  is  further  enforced  when 
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we  recall  that  the  original  toxic  protein  used 
to  immunize  is  detozicated  in  the  course  of  the 
immune  reaction  and  the  original  non-toxic 
protein  used  to  sensitize  is  endowed  with  the 
property  of  intense  toxicity  in  course  of  the 
latter  reaction. 

>  As  in  the  instance  of  the  immune  state,  a 
ittill  undecided  controveroy  is  going  on  as  to 
whether  the  hypersensitive  condition  depends 
upon  humoral  or  upon  cellular  factors.  There 
is  no  dombt  that  the  anaphylactic  antibody 
exists  free  in  the  blood,  and  hence  lliat  a  nor- 
mal animal  can  be  rendered  passively  sensitive 
by  the  infusion  of  blood  derived  from  a  sensi- 
tized animaL  It  is  equally  true  that  the  ana- 
iphylactic  resfponse  is  in  part  a  cellular  one,  as 
in  the  instance  mentioned  of  the  bronchial 
musculature  stimulated  to  contraction.  By 
appropriate  experiments  it  can  be  shown  that 
^organs  containing  smooth  muscle  taken  from 
jsensitive  animalsi,  exhibit  the  equivalent  of  l^e 
anaphylactic  reaction  even  outside  the  living 
^dy;  and  also  lihat  coincidentally  with  the 
appearance  of  the  "  shock  '*  of  the  reaction  in 
,the  guinea  pig,  the  blood  becomes  incoagulable. 
Hypersensitiveness  may  exist  independently 
of  purposive  artificial  sensitization,  and  some 
jof  the  moert;  important  examples  of  that  con- 
,dition  have  been  observed  in  man.  Because  of 
;their  size,  perhaps  for  other  reasons,  human 
jbedngs  even  when  sensitive  react  to  the  pa- 
renteral injection  of  native  proteins  less  se- 
verely than  the  smaller  animal  species.  And 
yet  lamentable  instances,  if  very  few  in  num- 
ber, of  serious  or  even  fatal  anaphylactic  ef- 
fects have  been  observed  in  man.  These  have 
occurred  especially  in  connection  with  the 
therapeutic  employment  of  curative  serums  de- 
prived from  the  horse.  The  greatest  danger 
from  this  source  is  at  the  time  of  the  first  in- 
jection, for  while  severe  eflFects  do  sometimes 
follow  upon  a  second  or  subsequent  injection, 
they  have  never  been  attended  by  fatal  conse- 
quences. Luckily,  means  are  known  for  antici- 
pating these  even  infrequent  accidents,  and 
of  guarding  against  their  dangers  without  at 
the  same  time  depriving  those  in  need  of  the 
benefits  of  serum  protection  or  therapy. 
\    Beside   the    active    state    of    sensitization 


another  is  known  which  may  be  termed  nega- 
;tive.     Thus  it  has  been  found  that  when  a 
sensitive  animal  is  given  an  injection  of  a 
protein  which  produces  a  certain  degree  of 
janaphylactic  effect,  but  not  a  fatal  outburst, 
the  treated  animal  can  for  a  time  be  rendered 
insensitive.    And  thus  Ihuman  beings  who  are 
sensitive,  say  to  horse  serum,  may  be  desensi- 
tized by  means  of  successive  small  inocula- 
tions of  the  diluted  serum,  and  while  in  the 
(refractory  state  thus  induced  receive  without 
xisk  larger  injections  of  the  serum. 
(    On  the  other  hand,  lesser  states  of  anaphy- 
laxis in  man  are  by  no  means  infrequent    To 
ithem  belong  the  ra^es  of  "serum  sidmess" 
following  the   injection   of   curative   serums 
wfiich  while  annoying  are  not  dangerous,  and 
the  very  disagreeable  manifestations  of  hsy 
;fever  and  its  allied  conditions,  now  attributed 
,to  the  action  of  vegetable  materials,  poUeos 
chiefly,  upon  the  sensitized  mucous  membranes 
iOf  the  nose  and  throat     Eeoent  studio  bj 
Auer  have  shown  that  animals  sensitized  with 
harmless  proteins,  such  as  horse  serum,  develop 
severe  local   inflammations   when   from  any 
local  cause  an  extrusion  of  the  antigen-con- 
^taining  fluid  of  tlhe  blood  is  enabled  to  pene- 
;trate  the  extravascular  tissues;  and  on  the 
basis  of  this  observed  fact  he  has  suggested 
;that  functional  disturbances  of  many  orgai» 
,of  the  bo4y  in  senoitive  human  subjects  may 
be  brought  about  in  a  similar  manner. 
,    In  a  related  field  the  hypersensitive  reaction 
|has  been  employed  to  aid  in  the  diagnosis  of 
important  diseases  of  man  and  animals.    It  is 
apparent  from  what  has  been  stated  of  the  site 
of  ihe  fatal  anaphylactic  shock  in  the  guinea 
pig,  and  as  stated  a  moment  ago  of  the  sensi- 
tiveness of  tissue  ceUs  in  general  to  the  circu- 
lating anaphylactic  antigen,  that  a  visible  local 
reaction  might  be  obtainable  by  introducing 
the  protein  to  which  the  animal  or  person  is 
sensitive  into  a  visible  portion  of  the  body,  as 
say  the  skin.     In  this  way  sensitiveness  is 
Rooked  for  before  serum  injections  are  given, 
^tuberculin  is  employed  to  disdose  hidden  iod 
of  active  tuberculosis!,  luetin  is  used  to  expose 
evidences  of  latent  syphilis,  and,  in  a  modified 
manner,  the  Schick  test  is  applied  to  determine 
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(Whether  exposed  children  do  or  do  not  carry 
jin  their  blood,  spontaneously  as  one  might 
jsay,  sufficient  diphtheria  antitoxin  to  afford 
them  security  without  a  protective  serum  in- 
jection. And  beside  the  benefits  accruing  to 
human  therapy  directly  from  liie  working  out 
of  the  meaning  of  anaphylaxis  are  to  be  placed 
those  improvements  introduced  into  veterinary 
practise^  from  which  human  preventive  medi- 
cine also  has  derived  great  gain,  namely, 
the  application  of  the  tuberculin  test  in  clear- 
ing milch  herds  of  actively  tubercular  cattle, 
iand  of  mallein  to  the  controlling  of  glanders 
^among  horses. 

FILTERABLBS 

^  As  we  move  from  the  contemplation  of  one 
achievement  to  another  in  bacteriology,  we 
rarely  pause  to  reflect  how  far  circumstances 
almost  accidental  have  favored  the  gains.  The 
working  out  of  the  biological  basis  of  fermen- 
tation and  putrefaction,  and  a  little  later  of 
the  microbic  origin  of  disease,  is  obviously 
boimd  up  with  the  perfection  of  the  compound 
microscope,  and  the  usefulness  of  that  instru- 
ment for  l4ie  purpose  is  as  obviously  bound  up 
with  the  ultimate  size  of  bacteria  and  related 
organisms.  And  yet  without  the  fortunate  con- 
junction of  an  optical  device  and  the  degree  of 
magnitude  of  living  objects,  we  should  still  be 
groping  in  outer  darkness  in  the  search  for 
;the  origin  of  disease,  and  still  struggling  with 
the  phantoms  of  spontaneous  generation.  But 
the  great  men  who  proved  the  connection  be- 
jtween  microscopic  life  and  the  biological 
processes  mentioned,  including  the  source  of 
lihe  infectious  diseases,  did  more  than  describe 
the  phenomena  revealed  by  the  microscope  and 
(Otherwise.  They  established  methods  with 
principles  so  clearly  enunciated  and  rigidly 
based  that  it  has  been  found  possible  to  pene- 
itrate  into  an  inhabited  territory  in  which  thus 
fax  the  most  i)owerful  microscope  has  not  al- 
,ways  enabled  us  to  discern  the  living  forms. 
>  Thanks  to  their  labors  we  know  now,  first, 
•that  the  faculty  of  setting  up  disease  in  suc- 
cessive individuals  is  a  property  only  of  mat- 
^ter  which  can  itself  increase  indefinitely,  and 
^  matter  thus  constituted  is  possessed  of  life; 
and  second,   that  certain  disease  producing 


parasites  can  be  separated  mechanically  from 
.the  soluble  products  of  their  growth,  by  pas- 
sage through  earthenware  filters,  in  which  the 
interstices  or  jwres  are  smaller  even  than  the 
size  of  the  microbes  themselves.  By  varying 
the  density  or  porosity  of  these  filters,  we  ar- 
?rive  at  a  way  of  roughly  estimating  the  size  of 
the  microbic  oella 

I  Thus  it  came  about  that  in  1898  two  Ger- 
man bacteriologists,  LoeflBer  and  Frosch,  who 
were  engaged  on  the  study  of  the  very  highly 
conmiunicable  foot  and  mouth  disease  of  cattle, 
discovered  that  after  diluting  the  contents  of 
the  unbroken  vesicles  which  arise  in  that  dis- 
[sase,  with  20  to  40  times  their  volume  of 
water  and  passing  them  through  such  eart^n- 
ware  filters,  the  filtrate  not  only  woidd  induce 
the  disease  on  inoculation,  but  that  the  same 
series  of  events  followed  the  dilution  and 
inoculation  of  the  vesicular  contents  of  the 
experimental  variety  of  disease  through  an 
indefinite  series.  Obviously  the  filtrate  con- 
tained a  living  element  which  came  to  be 
called  a  virus,  just  as  is  the  smalli>ox  germ, 
for  in  neither  instance,  and  notwithstanding 
laborioua  endeavors,  has  the  living  organism 
itseH  ever  been  seen  under  the  microscope, 
f  We  now  recognize  a  class  of  microbes  or 
.viruses  which  are  so  minute  as  to  <be  regarded 
jas  ultramicroscopic,  and  yet  so  active  as  to  be 
^capable  of  setting  up  disease  in  animals  and 
man.  The  precise  limits  of  the  class  have  yet 
to  be  defined.  When  we  consider  that  there 
^remain  still  to  be  detected  the  microbic  inci- 
^tants  of  some  of  the  most  contagious  as  well  as 
common  of  diseases,  our  minds  readily  seize 
hold  of  the  possibility  of  their  being  of  this 
natura  Thus  the  microbes  responsible  for 
3uch  contagious  maladies  as  measles,  scarlet 
fever,  and  chicken  pox,  and  those  inducing 
smallx>ox  and  rabies  are  not  known,  and  not 
a  little  obscurity  still  surrounds  the  etiology, 
fis  we  say,  or  immediate  origin  of  epidemic  in- 
fluenza. 

,  Inasmuch  as  the  filterable  microorganisms 
or  viruses,  or  filter  passers  as  the  British  pre- 
fer to  call  them,  are  known  alone  through 
their  disease-producing  propensities,  no  one 
,can  say  whether,  as  is  true  of  the  bacteria,  in- 
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numerable  kinds  exist  in  nature,  among  which 
relatiyely  a  small  number  has  aoquired  para- 
aitio  or  pathogenic  qualities.  Of  the  less  than 
fi  dozen  diseases  known  or  on  good  grounds 
considered  to  be  induced  by  filterable  micro- 
oiganisms,  two  attack  human  beings,  namely 
poliomyelitis  or  infantile  paralysis,  and  trench 
fever;  and  a  third,  yellow  fever,  which  until 
very  recently  was  believed  to  belong  also  in 
this  category,  has  now  been  relegated  to 
another  class,  with  respect  to  which  special  de- 
vices suffice  to  bring  into  view  its  microbic 
incitant. 

,  There  exists,  therefore,  a  degree  of  uncer- 
tainty in  this  field  of  research  for  which  allow- 
ance must  be  made,  since  it  may  well  happen 
jthat  suddenly  through  a  fortunate  series  of 
experiments  or  the  opening  up  of  new  meth- 
ods, a  parasite  hitherto  regarded  as  invisible 
pay  be  brought  into  microscopic  view. 
Should,  for  example,  complete  evidence  be 
brought  forward  to  relate  the  Rickettsia  bod- 
ies to  certain  specific  infectious  diseases  trans- 
piitted  especially  by  insects,  as  by  the  wood 
,tick  in  Rocky  Mountain  spotted  fever,  and 
lice  in  trench  and  typhus  fevers,  then  another 
proup  will  have  been  transferred  from  among 
the  ultramicroscopic  to  the  visible  xmrasites. 
^  similar  situation  exists  regarding  the  glo- 
J)oid  bodies  of  poliomyelitis,  the  disease  of 
man  most  convincingly  established  as  induced 
Jby  a  filterable  microorganism.  By  means  of  a 
highly  specialized  method  of  cultivation  ap- 
plicable especially  to  the  class  of  spiral  mi- 
crobes, or  spirochete.  Dr.  IToguchi  and  the 
speaker  isolated  from  the  nervous  organs  of 
cases  of  poliomyelitis,  globular  bodies  so  minute 
as  to  be  just  at  the  limit  of  visibility  under 
^he  highest  power  of  the  microscope.  With 
cultures  of  these  bodies  they  induced  experi- 
mental poliomyelitis  in  l^e  nK>nkey;  but  the 
culture  method  itself  is  so  intricate  that  thus 
|ar  few  bacteriologists  have  been  able  to  repeat 
the  work,  which  therefore  still  awaits  final 
confirmation. 

,  Since  the  recent  pandemic  of  influenza  and 
the  assault  made  upon  the  so-called  influenza 
bacillus  of  Pf eifler,  isolated  first  in  (Germany 
during  the  influenza  epidemic  of  1881^1890, 


the  inciting  microbe  of  that  disease  has  been 
sought  among  the  fiherables.    The  announce- 
ment of  the  finding  of  such  a  parasite  in  the 
nasopharyngeal  secretions  by  ITicoUe  and  Le- 
bailly  of  Paris  in  the  autumn  of  1918,  aroused 
^gh  hopes  which   subsequent  investigations 
have  not  served  to  sustain.    The  problem  was 
^approached  in  a  somewhat  different  manner  hs 
,two  workers — Olitflky  and  Gutes,  at  the  Eocke- 
jfeller  Institute.     Their  studies  unbraced  two 
^periods,  the  epidemics  of  1918-1919  and  1920, 
.and  the  intervening   (interepidemic)   period, 
,the  latter  serving  as  a  control  for  the  former. 
(The  essence  of  their  investigations  consisted  in 
injecting  through  the  trachea  into  the  lungs  of 
prabbits   saline   nasopharyngeal  washings  de- 
rived within  the  first  24  to  36  hours  after  the 
appearance  of  symptoms  from  influenza  pa- 
tients and  observing  the  effects  (a)  upon  the 
,blood  and  (2>)  upon  the  lunga    The  strikiDg 
changes,  in  the  successful  experiments,  relate 
,to  the  white  corpuscles  of  the  circulating  blood 
which  suffer  a  numerical  depression  affecting 
chiefly  the  mononuclear  type  of  cells,  and  to 
the  lungs  in  which  multiple  hemorrhages  and 
,edema,  but  not  pneumonia,  arise.    The  effects 
isre   correlated:   where  no   lung   lesions  are 
found  no  blood  alterations  occur.     These  ob- 
jective phenomena  are  induced  by  filtered  ma- 
jterials  free  of  all  ordinary  bacteria   (aerobic 
^and  ansBrobic)  and  they  have  not  been  secured 
(Otherwise  liian  with  materials  derived  from 
early  cases  of  epidemic  influenza;  but  when 
^present,  the  rabbits  affected  very  readily  be- 
come subject  to  the  action  of  various  oth^ 
jbacteria  (streptococci,  pneumococci,  staphylo- 
^cci,   influenza  bacilli),  to  which   they  are 
otherwise  resistant^  but  which  then  a^tle  in 
the  lungs  and  excite  fatal  pneumonic  affec- 
tions.   The  unassisted  action  ef  the  influenial 
material  is  not  fatal;  only  when  an  ordinaiy 
.bacterial  lung  infection  is  superadded  does 
death  follow.    All  who  are  familiar  with  the 
effects  in  man  of  pure  influenza  and  then  of 
influenza    complicated    with    pneunvonia    of 
pneumoooocaly  streptococcal,  eta,  origin  inQ 
.appreciate  this  distinction. 
I    What  also  characterizes  the  class  of  diseases 
incited  by  the  true  filterable  paraaitee  is  their 
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^high  degree  of  speoificity  and  the  enduring 
immunity  which  follaws  recovery  from  aii  at- 
tack. This  is  true  among  animals^  for  instance, 
of  hog  cholera  and  foot  and  mouth  disease, 
and  in  man  of  poliomyelitia  This  specificity 
is  shown  by  the  difficulty  or  impossibility  of 
implanting  the  virus  on  specifically  remote 
animals.  In  poliomyelitis^  for  example,  only 
monkeys  are  subject  to  experimental  infection, 
in  hog  cholera  and  foot  and  mouth  disease, 
only  swine  and  cattle.  Bearing  in  mind  Beh- 
ring's  dictum  that  to  produce  e  therapeutic 
serum,  it  is  essential  to  immunize  highly  suS' 
iceptible  animals,  it  becomes  evident  why  suc- 
cess has  not  crowned  the  many  undertakings 
to  prepare  an  antipoliomyelitis  serum  in  the 
horse  or  other  large  animal,  and  why  it  is  only 
by  the  use  of  swine  themselves  that  an  anti- 
liog-cholera  serum  has  been  secured. 

The  investigation  of  this  class  of  excess- 
ively minute  or  filterable  i>arasite6  casts  a 
aharp  ray  of  light  into  a  neighboring  field  of 
biological  research  which  at  the  time  aroused 
hopes  of  further  rapid  progress  but  which  the 
intervening  time  and  effort  have  not  realized. 

Perhax>s  no  subject  in  experimental  pathol- 
ogy has  been  pursued  with  more  thought  and 
energy  than  the  one  to  which  the  name  of 
cancer  research  is  applied.  The  reasons  are 
obvious.  The  nature  of  the  source  of  the  can- 
cerous tumors  is  still  shrouded  in  essential 
darkness.  It  is,  of  course,  known  that  cancer 
sometimes  follows  upon  prolonged  irritation 
and  inflammation  of  tissues  variously  excited. 
But  what  the  immediate  impulse  is  that  calls 
forth  the  cancerous  state  is  unknown.  And 
yet  advances  have  come  from  the  study  of  the 
spontaneous  and  transplantable  cancers  in 
mice,  rats  and  some  other  animals.  A  long 
^ries  of  biological  conditions  governing  the 
growth  and  recession  of  the  tumors  have  been 
imcovered,  and  by  altering  those  conditions,  on 
the  one  hand  growth  can  be  promoted,  and  on 
■the  other,  retarded.  In  this  way,  Murphy  and 
his  coworkers  have  accounted  for  the  influence 
of  the  action  of  the  X-ray  in  affecting  cancer 
^owth;  and  by  observing  the  correlative  ef- 
fects on  the  lymphoid  structures  of  the  body, 
.which  are  very  sensitive  to  the  rays,  and  the 


changes  corresponding  to  them  in  the  circu- 
lating blood,  they  have  so  altered  the  scale  as 
almost  at  will  either  to  abolish  or  stiumlate  the 
.development  of  mouse  cancers. 
.  But  these  experimental  results  and  others  of 
a  class  in  which  the  defensive  forces  of  the 
,body  can  be  marshalled  against  the  implanted 
cancer  cells,  throw  no  real  light  upon  the 
series  of  events  underlying  the  origin  of  can- 
cer. The  light  referred  to  was  shed  by  the 
studies  of  Bous,  of  the  I^ckefeller  Institute, 
upon  a  sarcoma,  or  fleshy  cancer,  of  the  do- 
mestic fowl.  This  cance-r,  which  arises  at  times 
spontaneously  in  fowl,  is  su'bject  to  successful 
implantation  in  other  fowl.  The  specificity  is 
accurate;  it  will  not  grow  in  other  birds  and 
grows  best  in  the  variety  of  fowl  in  an  indi- 
vidual of  which  it  originally  appeared.  Its 
^owth  is  first  local,  as  is  cancer  in  man,  and 
later  metastatic,  or,  appearing  at  a  distance 
and  starting  from  microscopic  masses  of  cells 
derived  from  the  original  tumor  and  carried 
.by  the  circulation  to  remote  parts  of  the  body. 
The  altogether  new  and  unprecedented  fact 
^bout  this  timior,  which  has,  however,  not  yet 
been  found  to  be  true  of  the  cancers  of  mam- 
mals, is  that  it  may  be  induced  by  the  injec- 
tion into  the  susceptible  variety  of  fowls^  of  a 
<5ell-free  filtered  extract  ol  the  tumor.  In 
other  wordsy  Bous  has  accomplished  for  this 
.tumor  what  bacteriologists  iiad  effected  for  a 
certain  refractory  group  of  the  infectious  and 
communicable  diseases,  namely,  relating  it  to 
a  form  of  life  not  imagined  by  the  founders  of 
bacteriology,  but  which  their  discoveries  in  the 
field  of  the  living  microscopic,  as  opi)osed  to 
the  ultramicroscopic,  universe  brought  within 
.range  of  recent  biological  research. 

SPIROCHETES 

The  vicissitudes  of  bacteriological  science, 
like  those  of  other  sciences,  have  depended 
upon  time  and  method,  and  sometimes  the 
one  and  sometimes  the  other  has  served  to 
promote  discovery.  When  by  a  happy  con- 
junction of  circumstances,  time  and  method 
happen  to  conjoin,  then  advances  almost  start- 
ling in  nature  may  take  place. 

It  is  in  this  way  that  we  may  view  the  re- 


Digitized  by 


Google 


628 


SCIENCE 


[N.  S.  Vol.  ml  No.  1357 


markable  proerress  of  events  in  connection 
with  a  class  of  special  microorganisms  or 
spirochetae,  so  called  since  Schaudinn's  dis- 
covery in  1905  of  the  pallida,  the  microbic  in- 
citer of  syphilis.  The  search  for  the  microbe 
of  syphilis  had  been  miremitting  since  the 
early  days  of  bacteriology,  and  not  a  few  false 
claimants  held  the  field  for  a  brief  space. 
Schaudinn's  discovery  was  very  soon  con- 
firmed, and  has  now  been  firmly  established; 
and  it  is  interesting  to  note  that  in  fact  it 
was  itself  a  confirmation  of  an  observation 
made  a  few  years  earlier  by  Metchnikoff  and 
Bordet,  who,  however,  because  of  the  tech- 
nical difficulties  of  the  quest  did  not  succeed 
in  confirming  their  own  findings.  The  un- 
usual difficulties  surrounding  the  detection  of 
the  living  pallida  in  the  body  fiuids,  because 
of  its  extreme  tenuity  merely  heighten  the 
respect  we  must  hold  for  the  zoologist 
Schaudinn's  perspicacity.  Very  soon  stain- 
ing methods  were  introduced  to  lighten  the 
task  of  detecting  the  pallida,  but  so  capri- 
ciously did  th^  act  and  so  baffling  did  the 
ordinary  microscopic  detection  prove,  that  the 
great  promise  of  the  employment  of  the  pail^ 
lida  for  purposes  of  diagnosis  and  treatment 
was  not  at  once  realized. 

None  the  less^  a  great  advance  in  bacteri- 
ology had  been  achieved,  and  a  new  dass  of 
microbes  potentially  disease-producing  was 
presented  for  study.  Within  a  year  a  second 
spirochete,  called  pertenvM,  was  discovered 
in  the  lesions  of  yaws,  a  tropical  disease  hav- 
ing certain  affinities  with  syphilis.  The  search 
for  the  delicate  spiral  organisms  was  not  an 
easy  one,  and  only  the  masters  of  bacterio- 
logical technique  were  likely  to  succeed  in  it. 
Then  suddenly  the  labor  was  lightened  and 
the  road  made  smooth  for  a  rapidly  succeed- 
ing succession  of  discoveries  in  this  field  by 
the  invention  and  application  of  the  dark-field 
or  ultramicroscope.  This  instrument  was  per- 
fected for  observing  dispersed  particles  in 
colloidal  solutions  and,  as  many  of  you  are 
aware,  operates  by  projecting  powerful  rays 
of  light  in  directions  pcurallel  to  the  surface 
of  the  microscopic  slida  Such  a  field  if 
optically  empty  will  be  dark  and  not  lumi- 


nous; but  if  particles  are  present  in  it,  the 
rays  of  light  will  be  intercepted  and  the  par- 
ticles illuminated.  Th^  in  turn,  and  accord- 
ing to  their  size,  will  appear,  as  bright  objects, 
or  when  very  small,  give  a  difPuse  luminosity 
to  the  field.  The  phenomenon  is  similar  to 
the  one  described  by  Tyndall,  in  which  a  beam 
of  light  passed  through  a  dark  space  contain- 
ing suspended  particles  causes  them  to  become 
visible.  When  the  suspended  matter  consists 
not  only  of  dispersed  partides^  but  of  micro- 
organisms, these  also  become  luminous,  and 
when,  as  with  the  spirodiete,  they  exhibit  a 
wavy  structure  and  independent  motion,  they 
at  once  arrest  attention.  To-day  the  dark- 
field  microscope  is  found  in  every  wdl- 
equipped  dinic,  and  it  has  aided  in  adding 
many  new  species  to  the  already  considerable 
nimaber  of  microbes  known  to  be  disease-pro- 
ducing. 

The  latest  significant  addition  to  this  field 
is  the  Leptospira  icteroides,  or  the  jaundice- 
producing  spiral,  which  Noguchi  has  recently 
detected  in  the  blood  and  internal  organs  of 
cases  of  yellow  fever.  His  extensive  investi- 
gations carried  on  in  Ecuador,  Mexico,  and 
Peru,  as  well  as  at  the  Bockefeller  Institute, 
have  rendered  it  highly  probable  that  t^ 
spirochete  is  the  microbic  incitant  of  that 
severe  epidemic  disease. 

Yellow  fever,  as  you  know,  is  an  insect- 
borne  disease  and  arises  from  the  insertion 
into  the  blood  of  man  of  a  virus  carried  by 
a  particular  mosquito— iS^^e^omyta  caloptu. 
After  the  mosquito  transporting  the  virus  has 
bitten  a  healthy  person,  an  interval  of  about 
five  days  elapses  before  his  blood  becomes  in- 
fective, and  the  infectiousness  endures  about 
three  days  longer.  During  the  latter  period 
the  blood  serum  can  be  passed  through  the 
finest-grained  porcelain  filters  without  losing 
its  infectivity.  On  the  other  hand,  a  normal 
mosquito  which  has  bitten  a  yellow  few 
patient^  does  not  become  capable  of  inf  ectiog 
other  human  beings  until  after  about  twdve 
days.  Hence  the  insect  acts  not  merely  pas- 
sively, as  a  needle  might,  as  the  conveyer  of 
the  virusy  but  is  necessary  in  order  to  increase 
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or  otherwise  modify  the   infective  material 
withdrawn  from  the  blood. 

The  discovery  of  the  yellow  fever  spiral 
definitely  removes  the  disease  from  the  class 
believed  to  be  provoked  by  nltramicroscopic 
organisms,  and  at  the  same  time  adds  so  well 
defined  a  microbe  as  Leptospira  icteroidea  to 
the  group  of  filter  passers.  The  data  so  far 
secured  regarding  this  spiral  in  relation  to 
yellow  fever  fulfill  the  conditions  arising  out 
of  Eeed  and  Carroll's  discoveries  in  connec- 
tion with  the  disease  in  man.  These  are  great 
gains  for  theoretical  bacteriology.  The  re- 
wards to  practical  medicine  are  even  greater, 
since  it  has  been  foimd  that  Leptospira  icter- 
oides  lends  itself  to  the  making  of  an  active 
vaccine  (killed  organisms)  and  also  an  effec- 
tive therapeutic  serum.  Hereafter  yellow 
fever  is  to  be  combated  (1)  by  removing  the 
breeding  places  of  the  stegomyia,  (2)  through 
vaccination,  and  (3)  by  an  antiserum. 

The  etiology,  or  causation,  of  yellow  fever 
so  long  and  fruitlessly  sought  seems  to  have 
been  solved,  and  it  may  be  of  interest  to  in- 
quire why  just  at  this  juncture?  The  answer 
is,  through  the  oonjimction  of  the  "prepared 
mind"  and  animal  experimentation.  For 
nearly  a  decade  Noguchi  has  been  investi- 
gating this  spiral  class  of  microbes,  in  course 
of  which  he  added  materially  to  our  knowl- 
edge of  methods  of  study  and  of  new  species. 
He  had  first-hand  knowledge  of  a  related  dis- 
ease, infectious  jaimdice,  transmissible  to 
guinea  pigs,  which  prevails  endemically  in 
Japan  and  sporadicaUy  elsewhere,  and  in 
which  Inada  had  discovered  a  peculiar  spiral 
organism  (Spirocheta  icterohcBmorrhagice).  In 
other  words,  the  time  was  ripe  and  Noguchi 
peculiarly  equipped  to  take  up  again  and  in- 
vestigate with  newer  methods  the  problem  of 
yellow  fever. 

The  story  is  still  incomplete,  as  recent  de- 
velopments have  shown;  for  just  as  Metchni- 
koff  and  Bordet  had  seen  the  pallida  before 
Schaudinn,  so  it  now  appears  Stimson  of  the 
U.  S.  Public  Health  Service  had  previously 
observed  the  icteroides.  He  examined  a  series 
of  sections  of  organs  stained  by  Levaditi's 
method  to  show  spiral  organisms,  taken  from 


a  patient  having  yellow  fever  who  succumbed 
in  New  Orleans  in  1907,  and  in  the  kidney 
f oimd  spiral  forms  to  which  he  gave  the  name 
of  Spirocheta  interrogans,  but  the  significance 
of  which  could  not  then  be  determined,  and 
which  Noguchi  now  identifies  as  the  icteroides. 
Coming  at  this  time  and  in  this  way,  the  ob- 
servation is  a  welcome  confirmation.  With- 
out the  many  data  since  supplied  by  Noguchi's 
experiments  and  studies  of  living  cases  of 
yellow  fever,  it  possesses  only  suggestive  value. 
The  finding  came  too  early  in  the  develop- 
ment of  our  knowledge  of  the  spirochete,  and 
again  the  seed  fell  on  stony  ground. 

There  remains  one  further  aspect  of  this 
incomplete  discussion  of  spiral  microbes  in 
their  relation  to  disease  to  be  considered 
briefly,  namely  their  separation  into  two 
classes  according  as  the  diseases  induced  by 
them  respond  to  treatment  on  the  one  hand 
by  curative  serums,  and  on  the  other  by  so- 
called  drugs  or  chemicals.  It  has  just  been 
stated  that  yellow  fever  can  be  combated  by 
a  serum  of  this  kind,  and  the  same  is  true  of 
infectious  jaundica  In  this  respect  the  two 
inciting  microbes — L.  icteroides  and  S.  ictero- 
hcBmorrhagiw — ^behave  as  do  certain  bacteria. 
But  the  spirochete  of  syphilis  and  yaws  and 
some  others  are  not  subject  to  serum  in- 
fluences, and  hence  they  and  the  disease  they 
induce  must  be  attacked  from  another  quarter, 
and  in  this  instance  with  chemicals  for  which 
th^  evince  an  extraordinary  selectiveness,  as 
do  the  malarial  organisms  and  certain  para- 
sitic trypanosomes  which  are  of  protozoal 
nature. 

CHEMOTHERAPY 

Chemotherapy  is  the  name  applied  to  the 
branch  of  experimental  medicine  in  which 
chemicals,  or  drugs,  are  searched  for,  and 
when  necesary  and  possible,  fashioned  to  sub- 
due a  iMrticular  kind  or  class  of  infection. 
The  beginnings  of  chemotherapy  reach  into 
the  dim  past;  the  science  of  chemotherapy  is 
just  being  built  up.  The  epochal  discoveries 
of  the  curative  value  of  cinchona  bark  in 
malaria  and  of  mercury  in  syphilis,  are  ex- 
amples of  the  early,  and  as  we  now  say  em- 
pirical working  out  of  specific  therapeutics. 
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£ut  in  emphasizing  these  two  triiuni^  of  the 
empiric  period  long  antedating  the  experi- 
mental epoch  in  medicine,  sight  should  not 
be  lost  of  the  essential  xx>int^  namely  that  the 
virtiies  of  those  remedies  were  established  also 
by  experiment  carried  out  over  long  decades 
and  upon  man  himself,  for  in  no  other  way 
could  these  active  drugs  have  been  separated 
from  the  thousands  of  innocuous  or  even 
harmful  ones  applied  by  man  at  all  stages  of 
his  evolution  to  the  alleviation  of  sufEering. 

In  a  strict  sense,  curative  serums  are  ex- 
amples of  chemotherapy,  and  the  most  specific 
ones  known,  since  they  are  so  exactly  adapted 
to  combat  a  given  microbe  or  its  toxin,  and 
because  in  the  end  the  active  component  is 
chemical  in  character.  But  as  usually  em- 
ployed, the  term  is  applied  rather  to  chem- 
icals or  drugs  not  produced  by  the  animal 
body  and  of  definite  and  ascertainable  ulti- 
mate composition. 

The  beginnings  of  the  exi)erimental  science 
of  chemotherapy  are  very  recent,  and  hardly 
more  than  a  start  has  been  made  in  exploring 
the  field.  The  principle  on  which  it  is  based 
can  be  expressed  simply:  microbic  parasites 
on  invading  the  animal  body  arouse  defensive 
activities  on  the  part  of  the  host,  which  when 
of  sufficient  intensity  serve  to  weaken  and 
restrain,  and  ultimately  to  overthrow  and 
conquer  the  invaders.  These  natural  defend- 
ers, as  we  learned  earlier,  consist  of  fluid  and 
cellular  constituents  of  the  body,  sometimes 
preformed,  sometimes  only  manufactured  on 
demand,  and  in  part  especially  adapted  to  the 
particular  parasitic  agent  to  be  vanquished. 

With  this  picture  before  them,  of  the  man- 
ner of  the  body's  defense  against  microbic 
invasion,  bacteriologists  could  appreciate  that 
the  overcoming  and  healing  of  infection  is 
never  a  mere  passive  process,  and  the  action 
of  healing  agents  in  the  body  does  not  occur, 
as  the  older  therapeutists  believed,  precisely  as 
would  happen  if  the  parasitic  agent  could  be 
exposed  to  the  effects  of  drugs,  say  in  a  test 
tube.  Moreover,  it  was  always  evident  that 
such  effective  drugs  as  quinine  and  mercury 
must  be  employed  sparingly,  because  while  they 
were  able  to  injure  and  thus  to  lead  to  the 


destruction  of  the  microbes  inducing  malaria 
and  syphilis,  they  were  likewise  capable  of 
injuring  the  component  cells  of  the  body 
itself. 

The  outstanding  instance  in  whidi  experi- 
mental chemotherapy  has  registered  a  great 
success  is  in  connection  with  the  organic  com- 
pounds of  arsenic,  which  have  been  adapted 
to  the  overcoming  of  infection  induced  on  the 
one  hand  by  spirochetes  and  on  the  other  by 
trypanosomes.  That  arsenical  compoimds  pos- 
sess therapeutically  active  properties  against 
these  two  classes  of  parasitic  diseases — as  rep- 
resented on  the  one  hand  by  syphilis  and  on 
the  other  by  African  sleeping  sickness — is  not 
entirely  a  recent  discovery;  but  until  the  sys- 
tematic investigations  of  Ehrlich  were  insti- 
tuted, which  ultimately  yielded  salvarsan, 
knowledge  was  fragmentary,  medical  practise 
based  on  it  ineffective,  and  the  road  to  prog- 
ress obscure.  Now  the  outlook  is  wholly 
changed,  and  there  is  going  forward  an  active 
and  either  already  successful  or  at  least  highly 
promising  search  for  new  drugs  or  chemicals, 
directed  against  both  the  bacterial  and  the 
protozoal  parasitic  microbes.  This  territory 
so  newly  opened  to  exploration  in  which  or- 
ganic chemists  and  pathologists  should  pool 
interests  in  order  to  move  forward,  is  of  al- 
most infinite  possibility,  since  the  number  of 
chemicals  is  nearly  limitless  which  can  be  pro- 
duced and  so  fashioned  as  to  injure  and  sub- 
due as  it  were  the  parasitic  invader,  and  at 
the  same  time,  pass  over  and  leave  little  in- 
fluenced the  adjacent  body  cells.  But  the  con- 
ditions of  the  search  are  intricate  since,  as 
just  indicated,  a  useful  drug  must  exhibit 
high  power  of  attack  upon  the  protoplasm  of  a 
parasitic  microbe  and  a  low  one  on  that  of 
the  cells  of  the  blood  and  the  organs,  in  order 
that  the  former  and  not  the  latter  may  be 
predominately  affected.  It  is  a  peculiarity 
of  chemicals  as  contrasted  with  serums  that 
they  can  never  be  so  accurately  designed  to 
their  purposes  as  to  remain  entirdy  without 
effect  on  the  cells  of  the  host;  but  it  is  also 
reoognized  that  when  the  dfugs  are  effective, 
they  do  not  carry  on  a  single-handed  combat, 
but  seinre  best  when  they  either  assist  or  are 
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assisted  by  the  natural  defensiye  medianisms 
of  the  body,  which  also  are  roused  into  action 
to  overpower  the  invader  and  the  cooperation 
of  which  often  insures  protection  against  rein- 
vasion,  acquired  at  the  end  of,  and  in  con- 
sequence of,  the  struggle 

INFECTION   AND   SUKVIVAL 

Infection  and  the  mastering  of  infection 
are  intricate  biological  processes  in  which 
contending  forces  are  brought  into  play  one 
against  the  other,  whence  a  struggle  ensues. 
We  have  seen  that  the  host  stands  ready 
equipped  with  mechanisms  of  defense  which 
may  be  quickly  mobilized,  and  which  undergo 
favorable  modification  during  infection,  when 
as  we  say,  it  proceeds  toward  a  favorable 
termination.  The  bacteriologist  has  learned 
within  the  past  quarter  of  a  century  to 
imitate  nature's  method  of  surmounting  in- 
fection by  supplying  certain  of  the  defensive 
implements  artificially  wrought  to  be  brought 
to  her  aid  in  time  of  stress  and  need,  and  the 
chemist  is  learning  more  and  more  the  man- 
ner of  adapting  drugs  to  the  destruction  of 
the  microbic  parasites  of  disease  for  a  like 
purpose. 

All  the  advantage  is,  however,  not  on  the 
side  of  the  body,  since  the  parasites  also  pos- 
sess powers  of  modification,  through  which  the 
most  elaborate  obstacles  placed  in  their  way 
by  the  host  may  be  rendered  futile. 

These  adaptations  consist  in  the  acquisition 
of  special  properties  of  aggressive  action  or 
virulence,  with  which  is  associated  the  ability 
to  produce  and  liberate  substances  paralyzing 
to  the  defensive  processes  of  the  host.  Again, 
the  x)arasites  may  siunround  themselves  with  a 
kind  of  mantle,  protecting  them  from  the  po- 
tentially destructive  effects  of  serum  and  pha- 
gocyte. Or  they  may  undergo  an  internal 
change  of  constitution,  through  which  resist- 
ance to  injuriotis  agencies  not  normal  to  the 
si)ecie3  is  developed.  The  last  condition  is 
called  "  fastness  ^  and  has  been  observed  espe- 
cially among  trypanosomes  and  spirochetes  ex- 
XX)sed  within  the  body  of  the  host  to  ineffective 
amoimts  of  specific  serums  or  chemicals. 

With  so  many  factors  interplaying,  it  is  not 


difficult  to  perceive  that  the  problem  of  in- 
fection is  a  complex  one,  both  as  regards  its 
occurrence  and  its  issue.  But  oTir  under- 
standing of  the  conditions  under  which  it 
arises  has  been  immeasurably  extended  by  the 
discovery  of  the  insect  and  higher  animal 
agencies  in  communicating  infective  agents 
to  man,  and  of  the  part  played  by  so-called 
microbe  carriers,  those  unfortunate  and  in- 
nocent persons  who  have  recovered  from  or 
merely  been  exposed  to  a  communicable  dis- 
ease, or  suffered  a  slight,  abortive,  or  ambu- 
lant attack  of  which  th^  are  ignorant,  and 
the  discovery  of  the  usual  portals  of  entry  into 
the  body  of  pathogenic  microorganisms. 

Infectious  diseases  prevail  in  two  more  or 
less  distinct,  but  at  times  interwoven  ways, 
which  we  speak  of  as  the  sporadic  and  the 
epidemic  The  former  represents  the  ordinary 
manner  of  spread,  the  latter  the  occasional  or 
periodic  explosive  outbreak  or  wave,  such  as 
has  been  experienced  recently  with  the  pan- 
demics of  iwliomyelitis,  influenza  and  lethar- 
gic encephalitis. 

,  What  has  been  sought  in  the  past  and  is  be- 
ing assiduously  looked  for  in  the  present  is  an 
adequate  explanation  of  the  transition  from 
.the  sporadic  to  the  epidemic  type  of  disease. 
,We  possess  already  quite  accurate  numerical 
jdata  which  show  the  manner  in  which  epi- 
demics begin,  how  they  reach  their  maximum 
or  peak,  and  then  how  they  fall  away  again. 
(Indeed,  we  now  construct  easily  and  recognize 
^readily  the  epidemic  curves  of  different  epi- 
demic diseases.  But  it  is  to  be  hoped  that  a 
(new  era  is  appearing  in  the  study  of  epidem- 
iology in  which  experiment  may  play  a  part 
along  witih  observation,  statistical  and  other. 
Already  beginnings  are  being  made  in  the  at- 
tempt to  define  the  distinction  between  the 
potentially  fluctuating  grades  or  power  of  in- 
fectivity  and  degree  of  virulence^  taking  the 
;£ormer  to  mean  the  natural  propensity  which 
^  microbe  displays  in  penetrating  the  ordinary 
f>ortal8  leading  into  the  body  and  its  ability  to 
3urvive  and  multiply  there,  and  the  latter  the 
opacity  to  overcome  the  natural  defenses 
when  artificially  inoculated  This  is  a  field 
^dearly    approachable    by    experiment,    using 
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small  laboratory  animals,  among  which  arise 
from  time  to  time,  and  much  as  happens  with 
man  himself,  destructive  epidemics  induced 
by  known  microbes.  Finally,  there  is  the 
field  in  which  not  a  single  species  of  microbe 
^s  concerned  but  more  than  one,  the  first  pre- 
paring, the  other  utilizing  the  prepared  way  for 
fits  more  vicious  purposes.  Frequent  examples 
of  the  last  condition  are  observed  among  the 
^wer  animals,  in  whidi,  of  course,  the  oppor- 
.tunities  for  study  are  superior  to  those  exist- 
ing in  man;  but  recent  experiences  in  this  and 
other  countries  during  the  infiuenza  epidemic 
carry  conviction  of  this  relationship,  since  the 
original  disease  is  recognized  to  be  not  of  se- 
vere nature,  while  the  pneumonia  engrafted 
upon  it  is  admittedly  of  highly  fatal  character. 

My  purx>08e  in  reviewing  some  of  the  notable 
events  and  tendencies  in*  bacteriology  which 
}iave  come  to  light  in  the  past  twenty-five  years 
,has  been  to  present  to  your  consideration  the 
achievements  in  one  branch  of  modem  medi- 
jcine;,  and  to  indicate  the  relation  subnsting 
between  medicine  and  the  more  fundamental 
^iences  of  physics,  chemistry  and  biology, 
bacteriology  has  depended  also  for  its  develop- 
ment on  its  sister  sciences  of  physiology, 
pharmacology  and  pathology,  without  which 
,many  of  its  phenomena  could  not  be  inter- 
preted. It  seems  but  proper  to  state  that  what 
,has  been  attempted  here  for  bacteriology  could 
jeadily  be  equalled  or  even  exceeded  by  spokes- 
;men  for  those  sister  sciences,  so  surely  has 
;medicine  grown  scientific  in  recent  times. 

,  Simon  Flexner 


SCIENTIFIC  EVENTS 

MUSEUM  OP  THE  BUFFALO  SOCIETY  OP 
NATURAL  SCIENCES^ 

On  October  16  the  Buffalo  Society  of  Nat- 
ural Sciences  opened  its  New  Museum  at  1231 
Elmwood  Avenue.  This  building  is  merely  the 
inner  court  of  a  much  larger  museum  which  is 
to  be  erected  by  the  society  as  soon  as  funds 
are  available  The  court  measures  approxi- 
jnately  a  fifty-five  foot  square.    There  is  also 

1  From  The  Museums  JoumdL 


a  lobby,  hall  and  office  on  the  main  floor  and 
an  office  and  two  work  shops  on  the  second 
fioor. 

.  The  entire  idea  of  the  New  Museum  exhibit 
is  to  give  every  man,  woman  and  child  who 
visits  it  the  opportunity  to  understand  the 
evolution  of  diis  earth  from  the  time  it  was  a 
part  of  a  nebula  arm  up  to  the  present  decade. 
The  hall  of  the  building  is  devoted  to  astron- 
omy and  meteorology,  many  of  the  transparen- 
cies having  just  been  obtained  from  the  Mount 
Wilson  and  Terkes  Observatories. 
;  The  next  exhibit  is  dynamical  in  nature, 
telling  of  what  elements  our  earth  is  made  and 
of  the  forces  that  have  changed  the  earth's 
crust  to  form  continents^  oceans,  rivers,  lakes 
and  mountains. 

This  is  followed  by  an  exhibit  of  paleontol- 
ogy which  touches  on  the  flora  and  fauna  of 
the  sixteen  great  geologic  ages  and  ends  with 
an  evolutionary  exhibit  of  man  and  one  of 
the  horsa 

The  last  exhibit  exemplifies  the  way  in  whidi 
man  has  utilized  nature's  products.  It  is  truly 
marvelous  how  dyes  have  been  made  from  coal 
tar;  silk  garments,  alcohol,  linoleum,  tar  and 
paper  from  wood;  and  the  beautiful  Deldare 
semi-porcelain  ware  from  the  commonest  day. 

Among  other  interesting  objects  to  be  found 
jn  the  museimi  are  the  relief  maps  of  such 
localities  as  Mount  Shasta,  Mount  Vesuvius, 
and  the  Grand  Canyon  of  the  Colorado.  There 
is  a  very  large  relief  map  of  Erie  County 
which  occupies  a  large  8X)ace  in  the  center  of 
the  fioor.  It  was  consrtructed  by  Frederick 
Burgie,  of  Bochester. 

Two  cases  have  been  reserved  as  a  display 
ground  for  especially  beautiful  objects  owned 
by  the  society.  At  present  these  cases  are  filled 
with  precious  and  semi-precious  stones,  many 
pf  them  in  the  matrix. 

.  Of  especial  interest  to  the  children  is  the 
^e  exhibit  of  birds  and  animab  which  have 
been  mounted  by  Joseph  Santens.  Mr.  San- 
tens  is  at  present  completing  a  collection  of  na- 
tive birds  which  will  be  studied  by  the  school 
children  under  the  new  Nature  Study  Sylla- 
bus as  published  by  the  regents  of  the  state  of 
New  York. 
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MEDALS    OP  THE   ROYAL   SOCIETY 

At  the  anniversary  meeting  of  the  Eoyal 
Society  on  November  30  the  medals  were 
awarded  in  aocordance  with  the  announce- 
ment already  made.  The  citations  of  several 
of  the  medalists  were  as  follows : 

The  Bumf  ord  medal  is  awarded  to  Lord  Bayleigh, 
who  is  distinguished  for  his  researches  into  the 
properties  of  gases  at  high  vaeua^  and  whose  work 
has  opened  the  way  to  many  valoable  investiga- 
tions. Some  years  ago  Lord  Bayleigh  made  a 
number  of  interesting  observations  on  the  after- 
glow in  various  gases  noticeable  after  the  cessa- 
tion of  an  electric  discharge^  and  these  led  in  1911 
to  his  Bakerian  lecture  on  ''The  Afterglow  of 
Nitrogen."  The  investigation  thus  started  has 
proved  the  subject  of  much  of  his  recent  work,  and 
in  a  series  of  most  valuable  papers  he  has  studied 
the  properties  of  the  gas  in  which  this  afterglow 
is  visible. 

A  Boyal  medal  is  awarded  to  Dr.  William 
Bateson,  who  is  universaUy  recognized  as  a  leading 
authority  on  genetics,  and  has  done  more  than  any- 
one else  to  put  that  branch  of  inquiry  on  a  scien- 
tific basis.  The  work  that  stands  to  his  name  is, 
however,  but  a  fraction  of  that  which  he  has  in- 
spired wherever  biological  research  is  prosecuted. 
In  conjunction  with  Professor  Punnett  he  worked 
out  in  detail  one  of  the  earliest  cases  of  sex-linked 
inheritance.  Peculiar  association  of  genetic  fac- 
tors in  gameto-genesis  had  previously  been  dis- 
covered by  the  same  authors  and  described  under 
the  terms  *  *  coupling ' '  and  *  *  repulsion. ' '  In  1911 
they  published  two  papers  which  proved  that  these 
phenomena  are  part  of  a  more  general  phenomenon 
of  linkage,  the  orderly  nature  of  which  was  pointed 
out.  Since  these  papers  appeared  the  phenomenon 
has  been  shown  by  various  workers  to  be  wide- 
spread in  both  animals  and  plants.  Three  papers 
by  Bateson  and  C.  Pellew  record  a  discovery  of 
high  interest  and  importance,  viz.,  that  the  germ- 
cells  of  the  same  plant  may  vary  in  their  genetic 
properties.  It  is  further  pointed  out  that  the 
variation  proceeds  in  an  orderly  way  from  the  base 
of  the  plant  to  the  apex.  The  conception  is  a  novel 
one,  and  is  bound  to  have  great  influence  on  the 
development  of  genetical  theory. 

The  Darwin  medal  is  awarded  to  Professor  Bo- 
land  Harry  Biffen,  who  has  worked  out  the  inheri- 
tance of  practically  all  the  obvious  characters  of 
wheat  and  barley.  Perhaps  his  best-known  work 
is  that  on  the  inheritance  of  strength  in  wheat  and 


on  the  inheritance  of  susceptibility  and  resistance 
to  yellow  rust  in  wheat.  Biffen 's  activity  is  not 
by  any  means  to  be  measured  by  his  published 
work.  Two  of  his  new  wheats— Little  Joss,  which 
owes  its  value  to  its  immunity  from  rust,  and  Yeo- 
man, which  combines  high  yield  with  first-class 
baking  quality — are  among  the  most  popular 
wheats  in  the  country,  and  together  account  for 
something  like  a  third,  or  even  a  half,  of  the  wheat 
crop  of  England. 

The  Hughes  medal  is  awarded  to  Professor  Owen 
Williams  Bichardson  for  his  researches  on  the  pas- 
sage of  electricity  through  gases,  and  especially 
for  those  relating  to  the  emission  of  electrons  from 
hot  bodies— a  subject  which  Professor  Bichardson 
has  made  his  own  and  christened  ''thermionics." 
The  subject  is  of  great  industrial  as  well  as  of 
scientific  importance. 

THE   PHILADELPHIA   ACADEMY   OP    NATURAL 
SCIENCES 

At  the  anniial  meeting  of  The  Academy  of 
Natural  Sciences  of  Philadeli^ia,  held  De- 
cember 21,  1920,  the  following  officers,  coun- 
cillors and  members  of  the  committee  on  ac- 
counts were  elected  to  serve  during  1921. 

President:  John  Cadwalader,  LL.D. 
Vice-Presidents:  Edwin  G.  Conklin,  Ph.D.;  Henry 

Skinner,  M.D. 
Becording  Secretary :  James  A.  G.  Behn. 
Corresponding  Secretary:  J.  Percy  Moore^  PhJO. 
Treasurer:  George  Vaux,  Jr. 
Librarian:  Edward  J.  Nolan,  M.D. 
Curators:  Witmer  Stone,  A.M.,  Sc.D.;  Henry  A 

Pilsbry,  Sc.D.;   Henry  Tucker,  M.D.;    Spencer 

Trotter,  M.D. 
Councillors  to  Serve  Three  Years:  Charles  B.  Pen- 
rose, MJ).;  Charles  Morris;  William  E.  Hughes, 

M.D.;  Boswell  C.  Williams,  Jr. 
Councillor  to  FUl  an  Unexpired  Term — 19il   to 

19gg:  Milton  J.  Greenman,  M.D. 
Committee  on  Accounts:  Charles  Morris;  Samuel 

N.  Bhodes;  John  G.  Bothermel;  Thomas  S.  Stew- 

art,  M.D.;  Walter  Horstmann. 

At  the  meeting  of  the  academy  held  Novem- 
foer  16, 1920,  the  following  was  adopted : 

Besolved:  That  in  recognition  of  the  exception- 
ally long  period  (covering  58  years)  of  his  serv- 
ice to  the  academy,  of  his  undeviating  loyalty  to 
its  interests,  and  of  the  geniality  of  manner  that 
endeared  him  to  members  and  visitors  alike.  Dr. 
Edward  J.  Nolan  be,  upon  the  election  of  his  suc- 
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eessor,  given  the  honorary  title  for  life  of  record- 
ing secretary  emeritus,  and  that  he  be  so  desig- 
nated in  all  official  lists  of  the  officers  of  the 
academy. 

THE  NEW  YORK  ACADEMY  OP  SCIENCES 

The  annual  meeting  of  the  academy  for  the 
election  of  officers,  fellows  and  honorary  mem- 
bers, the  presentation  of  reports  and  the  trans- 
action of  other  business  was  held  at  the  Delta 
Kappa  Epsilon  Club,  30  West  44th  Street, 
on  the  evening  of  Monday,  December  20. 

The  report  of  the  corresponding  secretary 
showed  that  there  are  now  upon  the  rolls  of 
the  Academy  31  Honorary  Members  and  102 
Corresponding  Members.  The  death  of  the 
following  Honorary  and  Corresponding  Mem- 
bers was  recorded  with  regret: 

Sir  Norman  Lockyer,  honorary  member  since  1880. 

Professor  Wilhelm  Pf effer,  honorary  member  since 
1898. 

Professor  Wilhelm  Wundt,  honorary  member  since 
1904. 

Professor  G^rge  Macloskie,  corresponding  mem- 
ber since  1876. 

Professor  Joseph  Paxon  Iddings,  corresponding 
member  since  1896. 

There  have  been  held  during  the  year  7 
business  meetings  and  26  sectional  meetings  at 
which  40  stated  papers  were  presented.  The 
membership  of  the  academy  is  675,  which  in- 
cludes 416  active  members,  24  associate  mem- 
bers, 109  life  members,  8  patrons,  1  benefactor 
and  18  non-resident  members,  of  whom  148 
are  fellows. 

Record  was  made  of  the  loss  by  death  of  15 
members. 

The  treasurer  reported  that  the  receipts  for 
the  fiscal  year  were  $7,962.86,  and  the  ex- 
penditures were  $7,386.98.  The  investments 
of  the  academy  amount  to  $63,198.88,  held  to 
cover  the  various  funds.  The  details  of  the 
treasurer's  report  will  be  published  in  the 
Annals. 

The  academy  elected  Baron  Qerard  De  Qeesr 
of  Stockholm,  Sweden,  an  Honorary  Member. 
Fifteen  members  of  the  academy  were  elected 
to  fellowship. 

The  following  officers  for  1921  were  elected: 


Pretident:  Edward  L.  Thomdike. 
Vice-Presidents:  William  J.  Gies,  Charles  L.  Btw- 

tol,  James  F.  Kemp,  Bobert  8.  Woodworth. 
Secording  Secretary:  Balph  W.  Tower. 
Corresponding  Secretary:  Henry  E.  Cramptom 
Treasurer:  John  Tatloek. 


SCIENTIFIC  NOTES  AND  NEWS 

There  is  printed  in  the  present  issue  of 
Science  the  presidential  address  before  the 
American  Association  for  the  AdvancCToeat 
of  Science  givi^i  this  week  by  Dr.  Simoa 
Flexner.  We  hope  to  print  next  week  an  ac- 
count of  the  meeting  and  that  the  succeeding 
issues  of  Science  will  contain  the  official  ad- 
dresses given  at  Chicagx)  and  accounts  of  the 
meetings  of  the  sections  and  of  the  affiliated 
societies. 

Dr.  William  W.  Coblentz,  of  the  Bureau 
of  Standards,  has  been  awarded  the  Janas^ 
Medal  of  the  Paris  Academy  of  Sciences  for 
his  work  on  measuring  the  heat  of  the  stars. 

During  the  past  month  Dr.  Franz  Boas, 
professor  of  anthropology  at  Columbia  Uni- 
versity, has  been  elected  an  honorary  member 
of  the  Soci^t6  des  Am^canistes  of  Paris  and 
of  the  Folklore  Society  of  London.  He  has 
also  been  elected  corresponding  member  of  the 
Prussian  Academy  of  Sciences^  Berlin,  and 
has  received  the  gold  medal  of  the  Anthro- 
pological  Society  of  Berlin. 

Dr.  Ralph  S.  Lillib  has  resigned  the  i»o- 
fessorship  of  biology  at  Clark  University  to 
accept  the  position  of  biologist,  department  of 
pure  science,  Nela  Research  Laboratories,  Na- 
,tional  Lamp  Works  of  the  General  Electric 
,Company,  Nela  Pcu-k,  Clevdand,  Ohio.  Dr. 
gillie  will  retain  his  connection  with  the  Ma- 
rine Biological  Laboratory,  Woods  Hole,  and 
will  carry  on  his  work  there  in  the  summers  as 
usuaL 

Paul  M.  Rea,  president  of  The  Ameri- 
can Association  of  Museums,  who  has  now  be- 
iQome  director  of  the  new  Clevebuid  Museum 
of  Natural  History,  will  be  succeeded  by  Miss 
J^ura  M.  Bragg  in  the  directorship  of  The 
.Charleston  Museum^  South  Oaitdina. 
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,  Dr.  Frank  H.  Bbitkr,  instructor  in  psydiol- 
ogy  at  the  University  of  Pennsylvania  for  the 
past  six  years,  has  resigned  his  position  to  he- 
oome  p^chologist  in  the  pxiiblic  school  system 
of  Newark,  ISTew  Jersey,  where  he  will  succeed 
Dr.  Francis  N.  Maxfield,  recently  appointed 
director  of  i)sychology  in  the  Pennsylvania 
3tate  Department  of  Education. 

,  Dr,  Wellington  D.  Jones,  assistant  pro- 
fessor of  geography  and  dean  in  the  college  of 
science  at  the  University  of  Chicago,  recently 
sailed  for  England  on  his  way  to  India,  where 
he  expects  to  make  geographical  studies. 

Dr.  Ales  Hrdlicka  has  heen  named  doctor 
honoris  cauace  of  the  University  of  Pragua 

Professor  J.  Perrin  (Paris)  and  Professor 
C.  Fabry  (Marseilles)  have  heen  elected  hon- 
orary members  of  the  Boyal  Institution,  Lon- 
don. 

Dr.  John  G.  Coulter,  who  was  in  charge  of 
,the  agricultural  operations  of  the  American 
Expeditionary  Forces,  and,  after  the  armistice, 
Commandant  of  the  Detachment  for  Agricul- 
ttural  Education,  is  now  at  Chateau  Sandri- 
court,  Meru,  Oise,  as  manager  of  certain 
American-owned  agricultural  properties.  He 
is  collecting  material  concerning  science  teach- 
ing in  France  and  would  be  glad  to  be  of  serv- 
ice to  American  enquirers  for  French  educa- 
tional data. 

/  Dr.  Ealph  E.  Hall,  formerly  of  the  Geo- 
physical Laboratory  of  the  Carnegie  Institu- 
tion of  Washington,  has  resigned  from  the 
JFirestone  Rubber  (Company,  of  Akron,  Ohio, 
to  accept  a  position  with  the  Koppers  Com- 
pany, manufacturers  of  by-product  coke  ovens, 
at  Pittsburgh,  Pennsylvania. 

,  F.  L.  Ransome,  of  the  U.  S.  Geological  Sur- 
vey, has  left  Washington  for  field  work  in 
3^zona. 

Yale  University  has  received  a  letter  from 
Charles  Edward  Adams,  the  head  of  the  Hector 
Observatory  at  Wellington,  New  Zealand,  ac- 
cepting the  appointment  of  iissociate  in  as- 
.tronomy.  Dr.  Adams^  who  is  the  government 
^tronomer  and  seismologist  of  New  Zealand, 
Jias  agreed  to  cooperate  with  the  Yale  Observ- 


atory in  connection  with  photographing  the 
atars  of  the  southern  h^nisphere  for  compiling 
zone  catalogrues. 

A  Japanese  translation  of  "The  Subcon- 
scious," a  textbook  by  Professor  Joseph  Jas- 
trow,  of  the  department  of  psychology  of  the 
.University  of  Wisconsin,  is  to  be  published  in 
,the  near  future.  The  translation  is  being  made 
.under  the  direction  of  Dr.  Nakamura,  Japanese 
psychologist  and  editor  of  the  Japanese  Jour- 
flat  of  Abnormal  Psychology.  The  book  was 
translated  into  French  shortly  after  its  ap- 
pearance. A  German  translation  was  arranged 
&r  before  the  war  but  this  undertaking  has 
not  been  completed. 

The  staff  of  the  Lowell  Observatory  at 
Flagstaff,  Arizona,  at  the  request  of  Mrs. 
Lowell,  widow  of  the  late  Dr.  Percival  Lowell, 
is  giving  a  series  of  six  lectures  called  "  The 
Lowell  Popular  Lectures  in  Astronomy"  in 
the  large  auditorium  of  the  Northern  Arizona 
Normal  School.  These  lectures  are  free  to 
the  students  of  the  school  and  to  the  towns- 
people in  general.  Dr.  Hamilton  gave  the 
first  lecture,  "  The  Solar  System,"  on  Decem- 
ber 14.  The  next  lecture  of  the  series  will  be 
given  on  Janxiary  6  by  Mr.  Truman  on  the 
subject  **  Curiosities  among  the  Stars." 

The  lectures  for  1920-21  on  the  Silliman 
Foundation  at  Yale  University  were  delivered 
by  Professor  Leo  F.  Kettger,  on  December  13 
and  15.  The  subject  was  '^  Some  problems  of 
intestinal  bacteriology." 

Dr.  Htokyo  Noguchi,  of  the  Rockefeller 
Institute  for  Medical  Hesearch,  New  York 
City,  gave  a  lecture  at  the  National  Museum 
on  November  17,  on  "Recent  studies  of  yel- 
low fever.''  The  lecture  was  given  under  the 
auspices  of  the  Army  Medical  School. 

Dr.  L.  Emmett  Holt,  of  Columbia  Uni- 
versity, New  York  City,  has  been  appointed 
Lane  Medical  Lecturer  for  the  year  1921  at 
the  Medical  School  of  Stanford  University, 
San  Francisco,  California.  The  lectures  will 
be  delivered  in  the  wedc  begiiming  on  Novem- 
ber 28,  1921,  and  the  general  subject  will  be 
"Growth  and  Nutrition.'* 
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Sib  William  Abney,  distinguished  for  his 
contributions  to  photography  and  color  vision, 
died  on  December  2  at  the  age  of  seventy- 
seven  years. 

The  death  is  also  announced  of  Dr.  G.  von 
Bunge,  professor  of  physiology  at  the  Univer- 
sity of  Basel,  aged  seventy-six  years. 
•  Dr.  Karl  Toldt,  professor  emeritua  of  anat- 
omy at  the  University  of  Vienna,  author  of 
numerous  pubHcations  on  the  development  of 
the  gastric  and  other  glands  and  the  embry- 
ology of  the  genital  organs  and  on  compara- 
tive anthropology,  has  died  at  the  age  of 
eighty  years. 

The  Robert  Koch  Foundation  for  Com- 
bating Tuberculosis  has  awarded  the  prize  of 
5,000  Marks  for  the  best  work  on  the  subject 
"The  Value  of  the  Various  Kinds  of  Rays 
(Sun,  Roentgen,  Radium,  Meeo thorium)  for 
the  Diagnosis  and  Treatment  of  Tubercu- 
losis" to  Dr.  Oassul,  a  former  assistant  in 
the  Berlin  University  Institute  for  the  In- 
vestigation of  Cancer. 

A  formal  resolution  thanking  Thomas  E. 
Brittingham,  of  Madison,  for  the  bronze  bust 
of  the  late  President  Charles  R.  Van  Hise, 
which  he  recently  presented  to  the  University 
of  Wisconsin,  has  been  voted  by  the  Regents 
of  the  University.  The  resolution  is  as 
follows : 

Besolved:  That  the  Begents  accept  with  their 
warmest  thanks  the  **Pietro  bust"  of  President 
Van  Hise  aa  a  gift  from  the  Honorable  T.  E. 
Brittingham.  They  recognize  in  this  gift  a  con- 
tinuation of  that  generosity  which  has  already 
brought  to  the  University  the  Lincoln  statue  and 
the  Muir  bust.  Like  these  predecessors,  this  bust 
is  a  permanent  possession  for  the  University,  of 
great  historic  interest  and  artistic  excellence.  It 
brings  with  it  also  those  feelings  which  come  with 
the  likeness  of  a  distinguished  leader  and  beloved 
comrade  whose  recent  loss  is  a  fresh  grief  both  to 
the  regents  and  to  the  donor. 

A  MEETING  of  the  committee  formed  to 
establish  a  memorial  to  the  late  Sir  Victor 
Horsley  was  held  at  the  house  of  the  Royal 
Society  of  Medicine  on  November  8;  an  ex- 
ecutive committee  was  appointed  to  take  steps 
to  raise  a  fimd,  of  which  the  senate  of  the 


University  of  London  would  be  tmsteesy  for 
the  endowment  of  a  lectureship  or  scholarship 
to  perpetuate  the  memory  of  Sir  Victor 
Horsl^s  scientific  and  public  work. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

Plans  have  been  completed  by  the  trustees 
of  the  Johns  Hopkins  Hospital  for  the  reoon- 
atruction  of  the  hospital  group,  which  will  in- 
volve an  investment  of  approximately  $11,500,- 
000,  including  $6,750,000  as  a  permanent 
endowment  fund.  The  first  unit  will  be  started 
^ext  summer  by  the  erection  of  a  nerw  patho- 
logic building,  costing  $600,000,  to  r^lace  the 
structure  destroyed  by  fire  last  winter. 

It  is  planned  to  establish  a  technical  school 
at  Oberlin  College  with  accommodations  for 
about  700  students. 

.  The  University  of  Liverpool  has  instituted 
a  diploma  in  medical  radiology  and  electrology. 
A  course  of  post-graduate  work  extending  over 
aix  months  is  required  before  a  candidate  can 
enter  for  the  examination.  Instruction  in 
physics  constitutes  part  of  the  course.  Mr.  C. 
.Thurstan  Holland  has  been  appointed  a  uni- 
versity lecturer  in  charge  of  the  department 
of  radiology. 

Dr.  John  Auer,  of  die  Rockefeller  Institute 
for  Medical  Research,  has  accepted  the  hesd- 
^hip  of  the  newly  established  department  of 
pharmacology  in  the  St  Louis  University 
School  of  Medicine.  The  appointment  of  other 
;member8  of  the  staff  of  this  department  will 
be  annoimced  later. 

Georqe  Reber  Wieland,  Ph.D.,  lecturer  of 
paleobotany  in  Yale  University,  has  been  ap- 
pointed a  research  assistant  in  paleobotany 
,with  the  rank  of  assistant  professor. 

.  Dr.  Samuel  W.  Fernberoer,  assistant  pro- 
fessor of  psychology  at  Clark  University,  has 
become  assistant  professor  of  i>sychology  in  the 
,University  of  Pennsylvania. 

,  Dr.  C.  L.  Turner,  of  Wooster  College,  has 
fiucceeded  Dr.  T.  W.  Galloway  as  professor  of 
zoology  at  Beloit  College. 
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DISCUSSION   AND   CORRESPONDENCE 

HIGH   TEMPBRATURB8   AND    EMISSION    PROM 
GASBS 

In  view  of  the  discussion  between  Dr.  A.  S. 
Eang^  and  Dr.  G.  A.  Hemsalech*  upon  the 
origin  of  the  spectra  obtained  in  the  carbon 
tube  furnace,  it  may  be  of  interest  to  call 
attention  to  the  complete  absence  of  emission 
lines  in  mercury  vapor,  argon,  nitrogen  and 
hydrogen,  when  heated  to  3200**  K  by  means 
of  a  tungsten  filament. 

Observations  of  the  heated  zone  adjacent  to 
the  filament  while  shielding  the  spectroscope 
slit  £rom  the  filament  radiation  have  shown 
no  evidence  of  emission  in  the  visible  region 
from  any  of  the  above  gases. 

Professor  F.  A.  Saunders  was  kind  enough 
to  photograph  the  spectrum  from  a  tungsten 
spiral  at  3200®  K.  operating  in  mercury  vapor 
at  approximately  atmospheric  pressure  in  a 
quartz  bulb.  He  obtained  no  trace  of  emis- 
sion lines,  but  did  find  an  absorption  at  A  2536. 

The  potential  gradient  along  the  wires 
varied  from  about  1.6  volt  per  centimeter  in 
mercury  vapor  to  15  volts  cm.  in  hydrogen. 

These  results  suggest  that  the  spectra  ob- 
tained in  the  carbon  tube  furnace  are  neither 
primarily  dependent  upon  potential  gradient 
nor  temperature,  but  are  probably  more  of  the 
nature  of  flame  spectra  produced  by  chemical 
reactions  between  the  various  elements  pres- 
ent in  the  tube. 

G.  M.  J.  Maokay 

BiSXABOH  LaBOBATOBT, 

GSNXaAL  Eleotbio  Ck>., 

SOHKNXOTADY,  N.  Y. 

A    POSSIBLE    RELATION    BETWEEN    MEGHAN- 

ICAL,  ELECTRICAL  AND  CHEMICAL 

QUANTITIES 

To  the  Editor  of  Science:  In  my  note  in 
yo\ir  issue  of  November  26,  page  609,  on  "A 
possible  relation  between  mechanical,  electrical 
and  chemical  quantities  "  (  ?),  I  regret  that  by 
an  oversight  I  omitted  to  add  that  this  rela- 
tion applies  to  a  valence  of  unity,  as  it  is  in 
the  case  of  silver,  which  element  was  used  in 

^Astrophys.  Journal,  52,  187,  October,  1920. 
,    >  PhU.  Mag.,  36,  209,  281,  1920;  39,  241,  1920. 


deducing  it.  For  any  other  valence  the  atomic 
weight  must  of  course  be  divided  by  lliat  par- 
ticular valence. 

Carl  IIering 

PmLADSLPHIA, 

December  2,  1920 

REQUEST  FOR  SEPARATES 

In  a  note  from  Professor  A.  Dehome,  of 
the  Institute  de  Zoologie,  University  de  Lille, 
France,  it  is  stated  that  the  straitened 
financial  circumstances  of  the  university  li- 
brary at  Lille  permit  the  purchase  of  but  few 
biological  publications,  La  Cellide,  for  ex- 
ample, being  the  only  cytological  journal  re- 
ceived. In  accordance  with  Professor  De- 
home's  request,  may  I  urge  c^ytologists  and 
other  workers  in  biology  to  send  him  sepa- 
rates of  their  published  articles,  and  thus 
contribute  to  the  development  of  biology  at 
Lilla  Such  contributions  can  easily  be  made, 
and  they  will  surely  be  appreciated  very 
highly. 

Lester  W.  Sharp 

an  appeal  for  publications  for 

CZECHOSLOVAKIA 

Within  the  two  brief  years  of  its  existence 
the  new  Czechoslovak  Eepublic  has  established 
two  new  universities — one  at  Brno  (Briinn) 
and  the  other  at  Bratislava  (Pressburg),  be- 
sides a  series  of  high  schools  and  several  thou- 
sands of  common  schools.  In  addition,  the 
University  of  Prague  finds  itself  this  year 
with  a  nearly  redoubled  number  of  students, 
of  whom  there  are  now  over  10,000.  With  the 
generally  and  greatly  reduced  exchange  value 
of  European  currency,  it  has  become  exceed- 
ingly difficult  for  the  scientific  men  of  these 
universities  to  provide  themselves  with  litera- 
ture published  since  1914,  and  they  appeal  to 
their  American  colleagues  for  help  in  this 
direction.  The  publications  needed  are  those 
reporting  original  research  in  all  branches  of 
science.  Sets  of  reprints  of  individual  in- 
vestigators, and  periodicals,  will  be  particu- 
larly valued.  Besides  these,  however,  any  re- 
prints or  scientifically  valuable  volumes  that 
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oiEm  be  ^ared  will  be  weloome,  even  thotig^b 
they  may  be  of  the  older  datee.  The  publica- 
tions should  be  sent  to  the  Czechoslovak  Lega- 
tion, 1782  N  St.  N.W.,  Washington,  D.  C, 
from  where  they  will  be  forwarded  to  the  men 
and  institutions  most  in  need  of  them  through 
the  International  Exchange  Bureau  of  the 
Smithsonian  Institution;  or  they  may  be  sent 
or  delivered  to  the  writer. 

A.  Hrducka 
TJ.  S.  National  Museum, 
Washington,  D.  C. 


NOTES  ON  METEOROLOGY  AND 
CLIMATOLOGY 

HURRICANES 

Wb  have  been  told  by  those  who  have 
visited  the  West  Indies,  that  the  natives  have 
named  the  hurricane  warning  flag,  which  is 
displayed  by  the  Weather  Bureau,  "  el  panuelo 
del  Diablo,'*  or  the  devil's  handkerchief.  Such 
a  name  conveys  a  fair  impression  of  the 
natives'  opinion  of  the  hurricane.  We  are 
also  told  that  the  various  hurricanes  are 
named  after  saints  of  the  church,  and  birth- 
dates,  marriage-dates,  and  death-dates,  are 
reckoned  from  themu  In  other  words,  the 
hurricane  is  decidedly  an  event  in  the  lives 
of  those  who  ejcperienced  it.  But  the  native 
West  Indian  is  not  the  only  one  who  has  a 
respectful  regard  for  the  hurricane,  for  the 
vessel  masters,  whose  ships  ply  the  Gulf  of 
Mexico,  and  those  residents  of  the  United 
States  who  inhabit  the  cities  along  the  Gulf 
CosLBt  have  learned  by  sad  experience  to  be- 
take themselves  to  places  of  safety  upon  the 
approach  of  these  interesting  and  destructive 
storms. 

The  West  Indian  hurricane,  or  tropical  cy- 
clone, is  an  aree  of  low  barometric  pressure; 
but  it  differs  in  several  respects  from  the  ex- 
tratropical  lows  which  cross  the  ITnited 
States  from  west  to  east  in  unending  pro- 
oeesion.  The  isobars  of  the  tropical  cydone 
ave  circular  and  the  distribution  of  meteoro- 
logical elements  about  the  storm  center  is 
aymmetrioal,  whereas  the  extratropical  low 
usually  is  elliptical  in  form  and  di^ays  a 
marked  lexk  of  ^nnmetry  in  the  distiibutioii 


of  temperature,  precipitation  and  oloudiaeas. 
The  tropical  storm  which  affects  the  Weai 
Indies  and  the  United  States,  usually  has  its 
origin  in  the  doldrums,  or  low-pressuiB  calms 
which  in  mild-,  and  late-,  smnmer  lie  along 
latitude  about  10^  N.,  in  1^  region  of  the 
Caribbean  Sea  and  eastward.  Its  course  is 
first  toward  the  northwest,  or  west^northwesty 
and  later,  usually  in  about  latitude  30°  N^ 
curves  northward  and  Anally  northeast  After 
entering  the  mainland  the  effect  of  the  storm 
is  soon  lost;  and,  while  it  may  be  very  de- 
structive in  the  immediate  vicinity  of  the 
coast,  its  further  progress  is  characterized  by 
a  diminution  of  intensity  and  an  acquisition 
of  the  characteristics  of  the  extratropical  low. 

One  of  the  most  troublesome  features  of  the 
hurricane,  from  the  meteorologist's  point  of 
view,  is  that  the  main  part  of  its  course  lies 
over  water,  and,  since  ships  make  every  effort 
to  escape  the  storm,  the  forecaster  is  left  in 
utter  darkness  as  to  the  exact  location  of  the 
disturbance  and  its  direction  of  movement. 
When  a  warning  is  once  given  of  the  presence 
of  such  a  storm  in  the  Gulf,  all  vessds  in  port 
refrain  from  sailing  until  the  danger  is 
passed.  While  this  is  decidedly  profitable  for 
the  vessels,  it  makes  the  meteorologrist  the 
victim  of  his  own  efficien<^,  for  it  deprives 
him  of  observations  of  douds,  pressure^  eta* 
which  are  so  valuable  to  him  in  ^^recasting 
the  part  of  the  coast  where  the  hurricane  is 
most  likely  to  strike.  For  this  reason,  it  is 
necessary  to  utilize  whatever  observational 
data  can  be  obtained  along  the  coast,  and 
Dr.  Cline,  of  the  New  Orleans  office  of 
the  Weather  Bureau,  has  recently  published  a 
pai)er^  in  which  he  states  his  belief  that  the 
tides  are  a  reliable  criterion  of  the  direction 
of  motion  of  the  hurricane  while  a  consider- 
able distance  at  sea. 

Dr.  Cline,  after  a  brief  mention  of  the 
wave-producing  powers  of  winds,  takes  up  all 
the  hurricanes  which  occurred  between  1900 
and  1919.    In  their  chronological  order,  he 

1  dine,  Isaao  M.,  "Belatida  of  Qumges  in  Btoim 
Tides  on  the  Coast  of  the  Gulf  of  Mexico  to  the 
Center  and  Movement  of  Hurrieanss,''  Momthlf 
Weather  MmHew,  March,  1920,  pp.  lS7-li6. 


Digitized  by 


Google 


DMAtHBlB  31,  1020] 


SCIENCE 


639 


points  out  the  rdations  existing  between  the 
tides  at  various  Giilf  stations  and  the  position 
of  the  hurricanes  in  the  Gnlf.  He  is  enabled 
by  these  studies  to  show  the  portion  of  the 
storm  in  which  the  greatet  wave-producing 
winds  occur.  The  quotation  from  John  Eliof  s 
"  Cyclonic  Storms  in  the  Bay  of  Bengal  *'  re- 
garding the  wave-producing  power  of  the  hur^ 
ricanes  is  worth  repeating  here: 

Whatever  explanation  be  adopted  of  the  produc- 
tion of  these  large  wavee,  there  is  no  doubt  of  the 
general  principle  that  air  moving  over  a  water  sur- 
face always  produces  waves,  and  that  the  magni- 
tude of  the  waves  is  dependent  upon  the  extent  of 
the  water  area  over  which  they  blow  and  upon  the 
force  of  the  winds.  It  is  evident  that  the  strength 
of  the  swell  or  the  distance  at  which  it  will  be 
sensibly  felt  In  the  open  sea,  will  depend  partly 
upon  the  strength  of  the  producing  winds  and 
partly  upon  the  distance  over  which  the  producing 
winds  act  with  no  considerable  change  in  direction. 
The  rapid  movement  of  the  air  over  the  surface  of 
the  eea  gives  rise,  by  some  species  of  cumulative 
action  to  a  continuous  Succession  of  large  parallel 
waves  so  long  as  the  winds  are  fairly  steady  in. 
character.  Waves  that  are  produced  in  this  man- 
ner travel  steadily  onward  in  the  same  general  di- 
rection so  long  as  they  meet  no  obstruction,  and  if 
they  pass  beyond  the  area  of  strong  winds,  they 
decrease  slowly  in  height  and  force. 

It  was  noted  by  Mr.  Eliot  that  in  the  Bay  of 
Bengal  the  swells  were  observed  400  miles 
from  the  center  of  the  storm  and  forty-eight 
hours  before  its  arrival. 

Dr.  Cline  has  given  a  diagram  of  the  type 
of  waves  and  swells  which  emanate  from  a 
hurricane,  and  he  finds  that  the  greatest  waves 
are  produced  in  the  rear  right-hand  quadrant 
of  the  storm  and  travel  forward  through  the 
storm  and  make  themselves  felt  far  in  front 
and  mostly  to  the  right  side  of  the  line  of  ad- 
vance at  the  time  the  wave  left  the  storm. 
These  waves  travel  in  the  direction  of  the 
storm^s  motion.  Waves  of  lesser  amplitude 
are  sent  out  to  the  right  and  left  of  the 
center  of  advance  of  the  storm  in  the  front 
half,  still  smaller,  weaker  waves  are  sent  out 
to  right  and  left  in  the  rear  of  the  storm; 
and  finally,  the  weakest  waves  of  all  ate  bent 
out  in  the  rear. 


How  intense  the  winds  are  in  the  rear  right- 
hand  quadrant  of  the  advancing  hurrricane 
may  be  seen  from  the  following  (indicated) 
wind  velocities  observed  at  Burrwood,  La., 
near  the  mouth  of  the  Mississippi  Eiver,  upon 
the  occasion  of  the  hurricane  of  September  29, 
1916: 

Sixty  miles  per  hour  or  above  prevailed  for  a 
period  of  13  hours. 

Seventy  miles  per  hour  or  above  prevailed  for  a 
period  of  12  hours. 

Eighty  miles  per  hour  or  above  prevailed  fop  a 
period  of  11  hours. 

Ninety  miles  per  hour  or  above  prevailed  for  a 
period  of  3  hours. 

One  hundred  and  eight  miles  per  hour  prevailed 
for  a  period  of  2  hours. 

One  hundred  and  sixteen  miles  per  hour  pre- 
vailed for  one  third  of  an  hour. 

There  was  a  gust  with  1  mile  at  the  rate  of  140 
miles  per  hour. 

It  appears  that  as  these  waves  begin  to 
reach  the  coast  there  is  a  piling  up  of  water, 
which  is,  of  course,  in  excess  of  the  normal 
predicted  tida  By  carefully  noting  and  com- 
paring the  high  water  at  various  stations  it  is 
possible.  Dr.  Cline  believes,  to  detect  changes 
in  direction  of  movement  of  the  disturbance. 
As  an  example  of  this,  and  also  of  the  fact  that 
the  rise  of  water  precedes  any  change  in  the 
barometer,  he  cites  the  case  of  the  storm  of 
September  11-14,  1919,  in  which  the  **  barom- 
eter at  Burrwood,  New  Orleans,  Galveston 
and  Corpus  Christi  was  either  stationary  or 
falling  only  a  few  hundredths  of  an  inch,  the 
water,  first  at  Burrwood,  later  at  Gkdveston, 
and  then  at  Aransas  Pass  was  rising  in  feet» 
telling  the  story  of  the  movement  and  of  the 
change  in  the  course  of  the  storm  as  plainly 
as  could  be  told." 

By  this  method  it  is  possible  to  tell  whether 
the  storm  is  shifting  its  course  to  right  or  left 
by  the  shifting  of  the  point  of  greatest  rise 
to  right  or  left  The  regular  tides  are  not 
obscured  by  these  storm  tides  except  perhaps 
in  the  last  twelve  hotirs  before  the  storm 
strikes,  when  there  are  other  features  of  prog- 
nostic value  which  can  be  relied  upon.    The 
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highest  water  occurs  a  few  miles  to  the  right 
and  at  about  the  time  of  passage  of  the  center 
and  high  water  is  observed  from  100  to  200 
miles  to  the  right  of  the  storm,  while  to  the 
left  it  is  hardly  observed  at  all. 

An  interesting  point  is  the  effect  upon  the 
height  of  the  water  which  may  be  attributed 
to  the  decreased  atmospheric  pressure  in  the 
center  of  the  storm.  This  of  course  will  allow 
the  water  to  be  raised  in  that  vicinity.  In  the 
great  hurricane  of  1900,  which  passed  inland 
at  Galveston  the  pressure  was  low  enough  to 
have  caused  a  rise  of  1.6  feet  in  the  level  of 
the  water.  There  is  no  danger  of  confusing 
such  an  effect  as  this,  however,  with  the  main 
storm-tide,  because  the  amplitude  of  the 
storm-tide  is  much  greater;  indeed,  in  this 
case,  it  was  15  feet 

The  apparent  simplicity  of  this  method  of 
forecasting  hurricanes  must  not  be  overesti- 
mated, however.  The  hurricane  is  a  capri- 
cious disturbance  and  difficulties  may  be  in- 
troduced by  its  unusual  conduct  either  with 
respect  to  its  rate  of  movement,  or  point  of  re- 
curving. An  example  of  this  may  be  made 
in  the  hurricane  of  September  21-22,  1920.* 
This  storm,  as  indicated  by  the  tides  after  it 
entered  the  Gulf,  was  moving  in  the  direction 
of  the  coast  between  Corpus  Christi  and  Gal- 
veston; but  it  recurved  and  with  unexpected 
speed  swept  northward  and  inland  near  Mor- 
gan City,  La.  The  difficulty  was  that,  owing 
to  the  unexpected  late  recurving  and  unusual 
speed,  it  was  impossible  to  forecast  the  actual 
point  of  entranca  As  a  consequence,  the 
warnings  were  displayed  first  from  Corpus 
Ohristi  to  Port  Arthur,  Texas,  and  then  ex- 
tended to  include  the  coast  as  far  east  as 
Pensacola.  In  retrospect,  it  is  seen  that  the 
method  worked  out  wdl  enough;  but  the 
peculiarities  of  the  storm's  movement  preclude 
a  satisfactory  application  of  the  method.  In 
this  case,  the  method  did  not  give  as  great 
precision  as  might  be  required;  but  it  must 
not  be  inferred  that  the  method  is  faulty. 

2Cf.  CUne,  Isaac  M.,  "The  lofe  History  of 
Tropical  Storm  in  Louisiana^  September  21  and 
22,  1920,"  Monthly  Weather  Beview,  September, 
1920,  pp.  520-524. 


Anything  that  will  improve  the  forecasting  of 
hurricanes  is  welcomed,  and  it  can  not  be  said 
that  Dr.  Cline's  paper  does  not  constitute  a 
genuine  contribution  to  this  difficult  and 
troublesome  question. 

0.  LbBot  Meisikgeb 
Washinoton,  D.  0. 


SPECIAL  ARTICLES 

THE  COLLECTION   OP  RADIUM  EMANATION 
FOR  THERAPEUTIC  USE> 

The  practise  of  using  radium  emanation 
instead  of  radium  salts  for  therapeutic  pur- 
poses is  now  thoroughly  established  in  this 
coimtry.  Its  advantages  are  so  patent  that 
all  of  the  hospitals  and  clinics,  where  large 
quantities  of  radium  are  employed,  have  had 
their  radium  salts  converted  to  soluble  form, 
and  collect  emanation  irom  solution. 

It  is  necessary,  however,  to  separate  the 
emanation  from  hydrogen,  oxygen  and  other 
gases  which  accompany  it  in  the  collection, 
in  order  to  reduce  its  volume  to  meet  the  re- 
quirements. This  can  be  accomplished  by 
several  different  methods:  (1)  The  chemical 
method  of  purification  by  heating  copper 
oxide  and  other  chemicals  in  a  tube  through 
which  the  gases  pass  before  being  confined 
in  small  volume  over  mercury;  (2)  the  method 
of  Professor  Duane*  of  x)assing  the  gases  over 
an  electrically  heated  partially  oxidized  cop- 
per wire;  (3)  the  method  of  freezing  emana- 
tion at  liquid  air  temperature  and  pumping 
off  the  residual  gases.  This  method  may  also 
be  employed  in  conjunction  with  either  of 
the  first  two. 

All  three  methods  require  a  rather  com- 
plicated apparatus  and  manipulations  which 
can  be  carried  out  only  by  a  specialist.  It 
occurred  to  the  writer  that  some  simplifica- 
tion might  be  introduced  by  collecting  emana- 
tion from  the  highly  heated  or  fused  radium 
salts,  thus  avoiding  the  presence  of  water  and 
the  consequent  large  volume  of  hydrogen  and 
oxygen  resulting  from  its  decomposition.    It 

iPabliahed  with  permission  of  the  direetor  of 
the  United  States  Burean  of  Mines. 
*Phys.  Bev.  (2),  6,  311,  1915. 
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is  probable  that  the  gas  collected  from  the 
fusion  or  high-temperature  treatment  would 
require  no  further  purification  for  therapeu- 
tic use. 

The  liberation  of  small  quantities  of  emana- 
tion by  high  temperatures  has  already  been 
successfully  applied  in  the  quantitative  meas- 
urement of  radium  by  the  emanation  method. 
There  is  nothing  novel  in  the  idea,  and  its 
application  has  already  been  tested  out  under 
somewhat  different  conditions.  The  object  of 
the  present  note  is  simply  to  call  attemtion 
to  the  possibility  of  applying  the  same  prin- 
ciple to  the  collection  of  large  quantities  of 
emanation  for  therapeutic  use,  and  to  leave 
the  field  open  for  experimentation  by  the 
difPerent  laboratories  and  companies  inter- 
ested. 

The  procedure  might  be  varied  in  several 
ways.  Fusion  might  be  employed  with  or 
without  a  flux;  possibly  temperatures  con- 
siderably, below  fusion  will  be  f oimd  to  liber- 
ate emanation  from  some  salts  with  a  satis- 
factory recovery.  The  salts  come  mainly  in 
consideration  are:  The  chloride,  bromide,  car- 
bonate and  sulfate.  With  the  chloride  or 
bromide  the  corresponding  lithium  salt  might 
prove  to  be  a  good  flux.  Experiments  with 
other  salts  of  radium  might  disclose  one  that 
would  yield  its  emanation  at  a  still  lower 
temperatura 

It  should  also  be  investigated  whether  the 
state  of  fusion  per  se  is  favorable  to  the 
liberation  of  emanation.  It  is  possible  that 
a  viscous  fusion  just  above  its  melting-point 
would  not  liberate  emanation  so  readily  as 
the  more  poms  salt  before  fusion.  The  effect 
of  various  proportions  of  barium  should  also 
be  studied,  as  well  as  volatilization  losses 
under  various  conditions  with  different  salts. 

The  heating  should  preferably  be  electrical, 
but  whether  internally  or  extemaly  applied 
is  a  matter  for  determination. 

The  collection  after  liberation  might  be  by 
means  of  mercury  displacement  or  by  liquid 
air  condensation. 

S.   C.  LiND 
GOLDBN,  Ck>L0aAD0, 

November,  1920 


A  QUANTITATIVE  SURVEY  OF  THE  FLORA  OF 
LAKE  MBNDOTA 

In  the  summer  of  1919,  quantitative  deter- 
minations were  undertaken  for  the  Wisconsin 
Geological  and  Natural  History  Surv^,  of 
the  submerged  vegetation  of  Lake  Mendota, 
Madison>  Wis.  The  object  of  the  work  was  to 
form  an  estimate  of  the  total  amounts  of  the 
various  species  present  in  the  lake,  and  to 
obtain  such  additional  data  as  might  be  avail- 
able on  their  comparative  distribution. 

The  plants  were  gathered  by  hand  from 
measured  areas  of  the  lake  bottom.  For  this 
purpose  the  whole  plant  zone  of  the  lake  was 
divided  into  stations  according  to  local  differ- 
ences in  physical  and  floral  characteristics. 
Samples  were  gathered  at  different  depths  in 
each  station.  The  plant  zone  is  continuous 
aroimd  the  lake  in  water  not  deeper  than  7  m. 
The  samples  thus  gathered  were  separated 
into  their  component  species,  and  their  wet 
and  dry  weights  determined. 

Por  purposes  of  calculation  the  plant  zone 
was  divided  into  three  depth-zones,  namely, 
0  to  1  m.,  1  m.  to  3  m.,  3  m.  to  7  m.,  this 
arbitrary  classification  being  based  on  evi- 
dent differences  in  the  character  of  the  vege- 
tation at  different  depths.  By  averaging 
the  weights  of  the  various  samples  gathered 
within  one  depth-zone,  and  comparing  this 
average  with  the  total  area  of  that  zone,  as 
measured  on  a  map,  the  total  weight  of  each 
species  in  each  zone  was  computed,  and  by 
addition  the  total  weights  for  the  whole  plant 
zone. 

The  total  amount  of  plants  collected  in  this 
way  was  some  93  kilograms  wet,  11  kilograms 
dry,  the  average  water  content  being  about 
88  per  cent.  This  material  was  obtained  in 
221  samples  taken  from  35  stations.  The 
yield  of  the  entire  lake,  estimated  on  the 
basis  of  these  collections,  is  in  round  numbers 
18,500,000  kilograms  wet,  2,100,000  kilograms 
dry.  The  total  area  of  the  plant  zone  is 
10,040,000  square  meters.  The  yield  per  unit 
area  is  therefore  18,426  kilograms  per  hectare 
wet,  2,091  kiligrams  per  hectare  dry  (or  16,215 
pounds  per  acre  wet,  1,840  pounds  per  acre 
dry). 
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Almost  one  half  of  the  total  yield  is  fotmd 
in  water  from  1  m.  to  8  m.  in  depth.  More 
than  one  quarter  is  fotmd  in  water  shallower 
than  this,  and  a  quarter  in  deeper  water  (3  m. 
to  7  m.). 

Almost  one  half  of  the  wet  weight  of  the 
total  yield  is  made  up  of  Yallisneria  spiralis. 
The  dry  weight  of  this  plant  forms  a  some- 
what smaller  fraction  of  the  whole,  owing  to 
its  relatively  high  water  content.  The  re- 
mainder of  the  vegetation  is  composed  mainly 
of  various  si)ecies  of  Potamogeion.  P.  ampli- 
foltus  composes  about  one  quarter  of  the  total, 
P.  pecixnaius  and  P.  Richardsonii  each  about 
one  tenth.  None  of  the  remaining  species  ex- 
ceeds 4  per  cent,  of  the  total. 

The  above  is  an  average  for  the  whole 
plant  zone.  At  different  depths  the  situation 
varies.  Potamogeton  pectinaius,  P.  Richard- 
tonii,  and  other  species,  including  Najas 
fleonlis,  Ranunculus  aquatilis,  and  Chara 
crispa,  bulk  large  in  water  less  than  1  m.  in 
depth.  Between  the  depths  of  1  m.  and  3  m., 
Potamogeton  amplifolius  replaces  to  a  large 
extent  the  other  species  of  this  genus,  and 
Myriophyllum  and  Ceratophyllum  are  abun- 
dant. In  the  deepest  water  (3'm.  to  7  m.), 
P.  amplifolius  composes  about  one  half  of  the 
entire  vegetation.  Vallisneria  forms  a  large 
part  of  the  growth  at  all  depths. 

The  greater  the  depth,  the  smaller  is  the 
number  of  species.  Many  plants  are  re- 
stricted to  the  shallow  water.  Among  these 
are  Ranunculus  and  the  rare  species  Pota- 
mogeton lucens.  On  the  other  hand,  most  of 
the  Potamogeton  zosterifolius  is  found  in 
water  deeper  than  3  m.,  and  about  three 
quarters  of  the  Myriophyllum  and  Cerato- 
phyllum is  found  in  water  from  1  m.  to  3  m. 

Within  each  depth-zone,  the  abundance  of 
the  vegetation  is  different  in  different  stations. 
The  figures  obtained  represent,  therefore, 
averages  of  widely  varying  conditions.  Much 
of  this  difference  is  correlated  with  the  char- 
acter of  the  lake  bottom.  Especially  in  the 
shallowest  water,  there  are  large  tracts  of 
sandy  bottom,  on  which  Potamogeton  pectvna- 
tus,  P.  Richardsonii,  Ranunculus,  Najas,  and 
Chara  thrive,  while  other  species  do  better  in 


muddy  regions.  VaXUsneria  flourishea  equally 
on  mud  or  on  sand.  Both  the  character  erf 
the  bottom  and  the  nature  of  the  flora  are 
more  xmiform  in  the  deeper  water. 

In  addition  to  the  plant  zone  as  a  wbole^ 
there  are  a  large  number  of  shallow  bays 
which  have  distinctive  flora.  Here  grow  a 
number  of  marsh  and  pond  plants  not  foimd 
elsewhere  in  the  lake,  including  Scirpus 
lacustris,  Castalia  odorata,  Nymphaea  advena, 
Typha  latifolia,  and  other  less  common  species 
Almost  all  the  other  species  found  in  the  lake 
are  also  present  in  the  shallow  bays.  Here 
also  the  character  of  the  vegetation  varies 
considerably  with  the  nature  of  the  bottom. 
Quantitative  determinations  of  this  class  of 
cases  were  very  difficult  to  make,  owing  to  the 
irregular,  patchy  nature  of  the  grrowth,  espe- 
cially in  the  case  of  the  larger  marsh  plants. 

Aroimd  the  margin  of  the  lake  extends  a 
narrow  strip  of  Cladophora  glomeraia,  grow- 
ing attached  to  rocks  of  various  sizes.  This 
plant  varies  greatly  at  different  points  in  the 
density  of  its  growth.  Samples  were  collected 
from  representative  spots,  field  notes  taken  on 
the  general  distribution  and  abundance  of  the 
species,  and  an  estimate  of  the  total  made 
on  the  basis  of  these  data. 

A  detailed  report  of  these  investigations  is 
to  be  published  in  the  Transactions  of  the 
Wisconsin  Academy  of  Sciences,  Arts,  and 
Letters. 

H.   W.   Kiomrrr 

dspabtment  of  botant, 
University  op  Wisconsin 


THE   AMERICAN   CHEMICAL   SOCIETY 

(Continued) 

DIVISION  OP  DT«  CHEMISTRY 

A.  B.  Davifly  chairman, 

B.  Norris  Shreve,  secretary, 

Wednesday  and  Thursday 

Physiology  Lecture  Boom 

New  naphthalene  dyes:  A.  8.  Wheeler.    The 

tones    produced   vary   with   the   reaction   of  tbe 

bath  and  also  may  be  modified  considerably  bj 

the  use  of  mordants.    The  sulfonation  of  naptha- 

lene  with  fuming  sulphuric  acid,  is  carried  out  at 

a  low  temperature  and  is  so  regulated  that  the 
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naphthalene  1,  5-diBulf  onie  aeid  i«  obtained.  This 
is  fused  with  cauatie  aoda  and  the  resulting  ni^ph- 
thol  is  oxidized  with  chromic  aeid  to  juglone. 
This  hjdroxjnaphthoqudnone  yields  a  wide  yarietj 
of  halogen  derivativee;  additional  products  at  low 
temperatures,  and  eubstitution  products  at  high 
temperature.  These  are  dyes  since  they  contain 
both  the  chromophore  and  auzochrome  groups. 
Both  chlorine  and  bromine  derivatives  of  juglone 
have  been  prepared.  Tribromojuglone  is  obtained 
in  yields  of  nearly  100  per  cent,  of  the  theoretical^ 
is  rich  red  in  color  whUe  its  sodium  salt  is  indigo 
blue.  The  new  work  in  this  field  includes  the 
preparation  of  some  ethers.  Methyl  ether,  brick 
red  crystals,  its  sodium  salt  being  diflcult  to  pre- 
pare; ethyl  ether,  yellowish  red  needles,  its  sodium 
salt  being  readily  made.  The  influence  of  the 
alkyl  radicles  is  to  cause  the  dyes  to  become  reddish 
in  tone. 

Applications  of  maleic  and  fvmaHc  acids  and 
their  salts  in  the  textile  industry:  J.  H.  Cab- 
PENTER.  This  paper  gives  a  brief  outline  of  the 
excellent  results  obtained  with  the  use  of  maleic 
and  fumaric  acids  when  used  as  mordanting  as- 
sistants in  the  chroming  of  wool,  and  briefly  points 
out  the  real  commercial  possibilities  for  these 
acids.  The  subject  of  their  use  in  the  scrooping 
and  dyeing  of  silk  is  taken  up  and  some  positive 
results  pointed  out  in  that  field.  The  uses  of 
maleic  acid  in  cotton  printing  are  mentioned  and 
the  reasons  why  negative  results  were  sometimes 
gotten  are  briefly  enumerated.  The  application  of 
these  acids  in  dyeing  various  materials  with  spe- 
cial colors  are  discussed  and  the  results  gotten  in 
using  them  for  dyeing  of  leather  are  mentioned. 

The  anilides  of  beta  oxy  napthoic  add:  E.  B. 
Bbunskill.  If  instead  of  beta-oxy-napthoic  acid, 
the  anilide  is  used  for  dyeing  by  the  ice  process 
the  colors  produced  are  brighter  in  shade  and 
much  faster  to  washing.  A  comparison  is  made  of 
beta-oxy-napthoic  acid,  the  anilid,  toluide  and  p- 
chloranilide,  coupled  with  aniline,  p-nitraniline, 
para-toluidine,  meta-nitro-para-toluidine,  para- 
ehloraniline-o-sulfonic  acid,  and  o-chlor-p-toluidine 
sulfonic  acid. 

The  education  of  the  research  chemist:  Bobebt 
E.  Boss,  Ph J).  The  research  men  turned  out  by 
the  educational  system  of  this  country  are  excel- 
lent— ^this  has  been  shown  by  the  way  the  dye 
chemists  have  succeeded.  If  fault  can  be  found 
with  the  system,  it  is  with  its  failure  to  train  the 
tenses  systematieally  during  childhood,  and  with 
the  emphasis  placed  on  mBm<aj  eoorses  and  aee^ 


ond-hand  data.  We  shall  have  a  higher  average  of 
research  attainment  whan  we  appreciate  the  na- 
tional importance  of  the  grade  school  teacher  and 
give  the  calling  the  dignity  it  merits.  Our  uni- 
versities need  to  escape  from  ''text-book"  teach- 
ing and  our  research  geniuses  need  to  be  freed 
from  routine  duties — though  research  is  only  the 
use  of  the  results  of  accurate  observation  as  ma- 
terial for  logical  reasoning;  yet  to  produce  those 
who  can  observe  rightly  and  think  clearly  is  the 
most  difficult  educational  problem^  The  Ameri- 
can Chemical  Society  might  aid  materially  by  or- 
ganizing a  section  devoted  to  research  training 
where  teachers  and  technical  men  could  exchange 
views. 

Extraction  of  resoroinol  from  the  aUcaU  melt: 
Habby  MoGobmaok.  The  object  of  the  investi- 
gation reported  herewith  was  to  determine  some 
more  economical  method  of  separating  resorcinol 
from  aqueous  sodium  sulphate  solution  obtained 
from  the  neutralization  of  the  alkali  melt  in  which 
sodium  resorcinate  is  produced,  than  the  custom- 
ary practise  of  extracting  with  ether,  or  with  ether 
and  benzene.  The  method  worked  out  effects  the 
separation  of  resorcinol  from  the  sodium  sulphate, 
sodium  sulphite  solution,  by  evaporating  the  solu- 
tion to  such  concentration  that  practically  all  the 
sodium  sulphate  crystallized,  leaving  all  of  the 
resorcinol  in  solution.  The  resulting  solution  is 
evaporated  to  complete  dryness,  pulverized  and  the 
resorcinol  extracted  from  the  dry  mass  by  treat- 
ment with  ethyl  alcohol  or  other  suitable  solvents 
for  resorcinol  in  which  sodium  sulphate  and 
sodium  sulphite  are  insoluble.  It  is  found  that 
with  a  72  per  cent,  alcohol  solution  sodium  sul- 
phate is  insoluble.  Such  an  alcohol  solution  dis- 
solves the  resorcinol  to  the  amount  of  more  than 
50  per  cent,  of  the  alcoh(d  used  and  from  this 
alcohol  solution  it  is  easy  to  secure  the  resorcinol 
by  distilling  off  the  alcohol  and  then  purifying  the 
resorcinol  by  vacuum  diatillation.  Solvent  loss 
amounts  to  li  to  2^  per  cent,  of  the  weight  of  the 
resorcinol. 

•    Photosensitiaing  dyes:  Lonifl  E.  WiSB. 

The  preparation  of  lepidine  and  related  bases: 
Louis  A.  Mikbsbjl.  Becent  developments  in  the 
field  of  photosensitizing  dyes  have  brought  lepi- 
dine and  related  bases  again  into  prominence.  A 
procedure  is  given  for  the  preparation  of  lepidine, 
p-tolulepidine  and  p-ethoxylepidine. 

Iso^anine  dyes  from  lepidine  mul  its  homologs: 
Elliot  Q.  Adams  and  Hxbvibt  L.  HaTiLIB.    The 
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quaternary  addition  products  of  snifieiexLtly  pure 
lepidine  (or  homologs  of  lepidine)  give  when 
treated  witli  aleohoHo  alkaHa  in  hot,  ccmeentrated 
aoluti(m,  djee  of  the  isocTanine  type,  similar  to, 
but  not  identical  with,  those  given  by  the  corre- 
sponding derivatiyes  of  quinaldine.  The  prepa- 
ration of  5  such  dyes  is  described.  The  forma- 
tion of  isocyanines  from  lepidine  confirms  the 
hypothesis^  now  generally  accepted,  that  these 
dyes  contain  two  quinoline  nuclei  attached  to  a 
central  carbon  atom  in  positions  4  and  2,  respee- 

•  Krypioeyanines:  A  new  series  of  photosensiiig- 
ing  dyes:  Elliot  Q.  Adams  and  Hxbbkbt  ,L. 
HalTiWL  a  new  type  of  photosensitizing  dye 
having  an  absorption  maximum  near  7,000  A.  and 
a  sensitication  maximum  near  7,400  JL  is  de- 
scribed. These  dyes  are  formed  by  the  action  of 
alcoholic  alkali  and  formaldehyde  (or  chloroform) 
on  the  alkyl  halidee  (or  other  quaternary  addi- 
ti(m  compounds)  of  (sufficiently  pure)  lepidine 
and  its  homologs.  Dyes  of  the  same  or  similar  type 
are  produced  under  some  circumstances  in  the 
absence  of  formaldehyde  or  chloroform.  Tenta- 
tive suggestions  are  made  as  to  the  structure  of 
these  dyes.  The  name  "kryptocyanine"  is  sug- 
gested. 

•  Synthesis  of  photosensitising  dyes  (II.),  dicya- 
anine  A.:  L.  A.  Mtk»8KA,  H.  L.  Hallxb  and  E. 
Q.  Adams.  Directions  are  given  for  the  prepara- 
tion of  2,  4-dimethyl-6-ethoxyquinoline  from  p- 
phenetidine;  for  the  preparation  of  the  ethiodide 
of  this  base,  and,  from  it,  the  nitrate  and  iodide  of 
Dicyanine  A. 

Naphthalene  sulphonio  acids.  III.  An  altemar 
awe  method  for  the  qwUtatiwe  detection  of  naph- 
thaUne  t-J  and  1-6  disvAphonio  adds.  J.  A. 
Amblbb.  In  naphtlialene  sulphonic  acids.  II.  A 
method  for  the  qualitative  determination  of  some 
of  the  naphthalene  sulphonic  acids,  by  J.  A. 
Ambler  and  E.  T.  Wherry,  read  at  the  meeting  of 
the  American  Chemical  Society  at  St.  Louis  in 
April,  a  method  of  detecting  naphthalene  1-6  and 
2-7  disulphonic  acids  by  a  microscopic  examina- 
tion of  their  p-naphthylamine  salts,  was  given.  It 
is  also  possible  to  detect  these  two  €u^id8  in  mix- 
tures by  the  different  solubiUty  of  their  p-naph- 
thylamine  salts  in  4  volumes  of  95  per  cent,  alco- 
hol and  1  volume  of  water,  the  2-7  salt  being  more 
insoluble.  The  1-6  acid  is  detected  by  converting 
to  the  sodium  salts  and  subsequent  treatment  with 
sulphuric  acid,  in  which  the  sodium  salt  of  the 
1-6  acid  is  more  insoluble* 


.  An  iti/vestigation  of  the  N.  8.  Passay  of  phos- 
phoric acid  and  soluble  phosphates:  A.  E.  Stbabn, 
H.  V.  Pabb  and  N.  P.  Knowliok.  The  N.  8.  P. 
method  is  incapable  of  yielding  true  results  exo^ 
at  one  specific  cone^itration,  namely,  6.2  mg.  per 
c.c  of  P,Os  in  BoL  The  error  varies  from  about 
+  3  per  cent,  at  a  concentration  of  .62  mg.  per  6.c 
to  — 8  per  centw  at  a  cone  of  10.9  mg.  per  ce. 
This  is  probably  due  to  the  formation  of  acid  phos- 
phates of  silver  which  are  slightly  soluble,  tlie 
amount  formed  increasing  rapidly  as  the  phos- 
phate concentration  is  increased  and  the  excess  ot 
mlver  nitrate  is  simultaneously  decreased.  By 
modifying  the  metliod  to  the  extent  of  transform- 
ing the  add  to  the  tri-sodium  salt  results  are  ob- 
tained which  coincide  with  the  results  yielded  by 
the  pyrophosphate  method  and  are  independent  of 
the  concentration. 

•  The  production  of  American  storag  from  the 
red  gum  tree:  S.  A.  Mahood. 

Detection  of  some  substituted  sulphonic  adds: 
D.  P.  J.  Lykoh.  In  the  work  on  substituted  sul- 
phonic acids  in  this  laboratory,  the  need  of  some 
quick  method  of  detection  and  identification  for 
such  acids  as  1-8  dinitro  naphthalene  3-6  disul- 
phonic acid,  1-8  diamine  naphthalene  3-6  disul- 
phonic acid,  1-amino  8  naphthol  3-6  di8ulph<mic 
acid  (H  acid),  and  1-8  dihydroxy  naphthalene  3-6 
disulphonic  acid  (chromotrope)  was  felt.  Mix- 
tures of  these  acids  were  encountered  in  our  work 
on  the  nitration  of  2-7  naphthalene  disulphonic 
acid  and  the  subsequent  reduction  and  hydrolysis 
of  the  ndtro  c(Mnpound  formed.  Each  of  these 
four  acids  can  be  identified  in  the  presence  of  the 
other  three  by  the  formation  of  salts  with  organic 
bases. 

Benzene  disulphonic  add  from  hensene  mono- 
sulphonic  add:  C.  E.  Bbnsbman.  Barium  benzene 
monosulphonate  is  treated  with  concentrated  sul- 
phuric acid  at  temperatures  of  220",  250®  and 
280**.  The  quantities  of  acid  used  range  &om  50 
per  cent,  excess  to  700  per  cent,  excess.  The 
duration  of  the  various  experiments  is  from  8  to 
10  hours.  The  progress  of  the  reacticm  is  deter- 
mined in  each  case  by  removing  a  sample  at  the 
end  of  each  hour  and  analyzing  for  the  disul- 
phonic  add.  Vanadium  pentoxide  and  sodium  sul- 
phate are  tried  out  as  catalysts.  In  sc»ne  cases  an 
increased  yield  of  20  per  cent,  results. 

Qualifications  of  organic  chemists:  M.  L.  Okoss- 
LBT.  Uniformity  of  action  by  men  ^o  employ 
chemists  in  passing  up<m  their  qualificatioBS  is 
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eepeciAll7  needed.  In  addition  to  the  training 
which  a  man  receives  fitting  him  as  a  chemist,  he 
should  also  have  a  definite  amount  of  experience 
before  he  is  considered  a  chemist  to  qualify  as 
such  and  should  have  a  university  training  or  its 
equivalent  in  the  fundamentals  of  chemistry, 
physics  and  mathematics,  and  in  addition,  have 
had  at  least  ^Ye  years  experience  in  a  research 
laboratory  connected  either  with  the  university  or 
an  industry.  This  can  best  be  accomplished  by 
appointing  men  who  have  just  been  graduated  as 
junior  chemists  to  be  advanced  to  assistant  chem- 
ist after  two  years  of  satisfactory  work  under  the 
direction  of  senior  chemists.  From  the  assistant 
grade  appointment  should  be  made  as  a  chemist 
after  satisfactory  evidraice  has  been  given  by  as- 
sistant chemist  of  his  abiUty  to  understand  and 
appreciate  the  responsibility  to  Ws  profession  in 
rendering  efficient  and  accurate  service.  The  title 
of  chemist  should  carry  with  it  distinction  and 
should  not  be  lightly  given  to  men  whose  qualifi- 
caticms  do  not  fit  them  for  the  kind  of  service 
which  the  chemist  should  render  to  his  profession. 

Laboratory  equipment:  C.  V,  Ogilvie,  G.  S. 
Simpson,  M.  L.  Cbosslxy.  In  order  to  secure 
accuracy  and  efficient  results  in  analysis  in  organic 
research  laboratories  it  is  imperative  that  we  use 
standard  equipment  in  which  the  factor  of  equip- 
ment error  is  reduced  to  a  minimum.  We  propose 
two  such  pieces  of  standard  equipment  for  labora- 
tory purposes,  first,  a  diazotization  burette.  This 
is  a  jacketed  burette  which  can  be  cooled  to  any 
desired  temperature  by  circulating  brine  and  which 
can  be  used  for  diazo  solutions  easily  decom- 
posed by  light.  The  burette  is  similar  to  a  con- 
denser of  the  shellback  type,  having  a  blue  line  on 
a  white  background.  The  lower  end  of  this 
burette  should  be  made  of  capillary  tubing  so  that 
only  a  small  volume  of  solution  is  held  in  this 
portion  of  the  burette.  The  burette  is  sealed  in  a 
condenser  tubing,  care  being  taken  to  avoid  an 
etxposure  of  much  of  the  burette  surface.  The  in- 
let and  outlet  tubes  for  circulating  the  brine  solu- 
tion through  the  jacket  are  so  placed  as  to  allow 
the  water  to  surround  the  entire  burette.  It  is 
protected  frwn  the  direct  rays  of  the  light  by 
standing  the  jacket  leaving  only  sufficient  exposed 
surface  of  the  jacket  to  enable  the  operator  to 
read  the  volume  of  the  solution.  The  same  thing 
eaji  be  accomplished  by  using  a  colored  solution 
for  cooling  the  jacket.  Second,  a  standard  stir- 
ring equipment  for  use  with  volatile  liquids.  We 
propose  laboratory  stirring  equipment  to  be  used 


for  either  the  extraction  or  mixing  of  volatile 
liquids  consisting  of  a  wide  mouth  flask  fitted 
with  thermometer  and  glass  stirrer  driven  by  a 
shaft  which  extends  through  a  condenser.  This 
vertical  shaft  is  driven  from  a  1"  horizontal  shaft 
36"  above  the  bench.  The  vertical  shaft  is  sup- 
ported from  the  wall  by  iron  bearings  and  placed 
7"  from  the  horizontal  shaft.  By  proper  adjust- 
ment of  the  driving  pulleys,  one  can  carry  on 
stirring  at  cKfferent  heights  from  the  operating 
bench.  The  bearings  are  of  glass  and  the  pulleys 
of  wood.  The  pulleys  have  three  speeds  and  are 
driven  by  1/8"  leather  belting.  This  type  of 
equipment  does  away  with  the  necessity  of  mercury 
seal  which  is  usually  necessary  in  work  of  this 
kind  and  which  frequently  contaminates  the  reac- 
tion mass. 

'  Action  of  sulfurie  add  on  nitro  carhocylic  com- 
pounds: M.  L.  Cbosslby,  Certain  ndtro  com- 
pounds react  with  sulphuric  acid  under  certain 
conditions  with  explosive  violence  producing  ami- 
nophenol,  sulfonic  acids  and  complex  ocHnpounds 
of  unknown  composition.  The  reaction  is  exo- 
thermic and'is  quite  generaL  The  temperature  at 
which  the  reaction  takes  place  is  just  a  few  de- 
grees above  that  at  which  the  substances  remain 
in  contact  unchanged.  It  is  the  purpose  of  Uiis 
paper  to  emphasize  the  dangerous  character  of 
thia  reaction,  especially  when  the  reaction  mass  is 
large  and  is  confined  in  a  vessel  with  a  closed  top. 
On  a  manufacturing  scale  it  is  extremely  difficult 
to  control  this  reaction  and  it  should  be  guarded 
against  in  processes  where  it  might  be  secondary 
to  some  main  reaction.  A  few  months  ago  this  re- 
action was  brought  about  by  accident  in  a  plant 
in  this  country  and  it  resulted  in  a  bad  explosion 
in  which  several  men  were  badly  injured  and  one 
man  killed.  It  is  hoped  that  other  manufacturers 
will  profit  by  this  experience  and  thus  prevent  loss 
of  life  and  property  which  would  otherwise  result. 
I 

'  DIVISION  or  INDUSTRIAL  AND  XNOINXIKINO 

0HEMI8TBY 

\  H.  D.  Batchelor,  chairman 

H.  E.  Howe,  secretary 

Cellulose  Symposium.  G.  J.  Esselen,  Jr.,  chairman 
,  Begenerating  hook-stock:  Chaklss  Baskxbvills 
and  Clabxnoe  M.  Joyce.  Attention  is  directed  to 
the  enormous  amounts  of  old  magazines  and  books, 
much  of  which  now  goes  to  waste,  although  much  is 
converted  into  box-board,  roofing  paper,  etc  The 
term  "bookstock"  is  applied  in  this  communica- 
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tion  to  used  paper  made  primarilj  from  chemically 
prepared  pulp.  Ck>ii8eryation  will  result  in  rework- 
ing more  paper  wastes.  The  differential  in  value  of 
the  regenerated  pulp  which  goes  back  to  bookstook 
or  into  boxboard  must  bear  the  coet  of  "de-ink- 
ing." To  conserve  the  strength  and  length  of  fiber 
and  secure  the  greatest  yield,  the  paper  requires  me- 
chanical treatment  whereby  the  fibers  are  loosened 
and  drawn  apart  with  minimum  tearing;  the  chem- 
ical treatment  should  lift  the  ink,  the  substances 
used  dissolving  or  emulsifying  the  binder  and 
carrying  the  pigment  particles  away  in  the  neces- 
sary washing.  A  combination  of  borax,  eoap, 
kerosene  and  pine  oil,  does  this  best;  the  last 
mentioned  being  a  natural  solvent  of  rosin,  used 
as  size  for  many  kinds  of  paper,  and  a  solvent  and 
emulsifying  body  for  gums  and  resins,  which  are 
present  in  ground  wood,  used  in  cheaper  grades  of 
magazine  papers.  The  process  has  been  patented. 
Beoovering  newsprint:  Charles  Baskzrvilli 
and  Keston  Stevenson.  With  the  prices  obtain- 
ing, the  recovery  of  old  newspapers  in  such  con- 
dition as  to  be  used  again  for  newsprint,  offers  an 
opportunity  for  relative  conservation,  if  not  dis- 
tinct economy  in  fact.  Methods  previously  de- 
vised for  recovering  printed  papers  made  little  or 
no  distinction  between  newsprint  stock  and  book 
stock.  The  former  normally  contains  a  large  pro- 
portion of  ground  wood,  which  yellows  on  treat- 
ment with  caustic  soda,  the  usual  basis  of  chem- 
icals applied  in  de-inking  printed  paper  stock. 
The  authors,  recognizing  the  difference  in  char- 
acter of  the  fibers  in  the  several  kinds  of  stocks, 
have  studied  the  fundamental  principles  involved 
and  devised  a  novel  method  for  completely  de- 
inking  newsprint  stock  containing  a  large  per- 
centage of  groimd  wood  with  the  minimum  pro- 
duction of  yellowing.  The  process  developed 
depends  upon  the  addition  of  American  fuller's 
earth  to  the  alkaline  solution  in  which  the  printed 
or  soiled  newspapers  are  pulped.  The  binder  is 
loosened  and  the  ink  lifted  from  the  fibers,  the 
oils  being  absorbed  by  and  the  ink  particles  ad- 
hering to  the  argillaceous  earth,  which  is  washed 
away  from  the  fibers  through  a  fine  gauze  screen. 
Temperature  factors  and  concentrations  are  given. 
A  finished  pulp,  free  from  pigment  and  binder, 
clean  as  when  first  made,  has  been  obtained  ready- 
made  for  the  paper  milL  If  desired  the  stock 
may  be  bleached  by  treatment  with  dilute  sul- 
phurous aoid,  but  this  is  unneoeesary  for  ordinary 
newsprint  stock. 

On  the  celltilose  oontent  of  various  compound 
oelluloaes:  Louis  Kahlenbero.    Using  the  ferric 


chloride  hydrolysis  method  described  at  the  Ur- 
bana  meeting  of  the  American  Cbemieal  Society, 
various  compound  celluloses  were  decomposed  and 
their  cellulose  content  estimated.  The  following 
materials  were  thus  investigated:  (1)  Woods- 
bass  wood,  birch,  black  walnut,  cherry,  hemkek, 
maple,  redwood,  red  oak,  white  ash,  Washington 
fir,  white  pine,  yellow  pine;  (2)  Straws — ^whett, 
oats,  rye,  barley,  nnllet,  soy  beans,  com  stalks, 
corn  husks,  timothy  hay;  (3)  Nutahella — blaek 
walnut,  English  walnut,  hickory,  filbert,  Brazil, 
pecan,  almond,  peanut,  horse  chestnut;  (4)  Barks 
— ^hemlock,  pine.  So  far  as  comparable  resolts 
have  previously  been  presented  in  the  literature 
by  others,  the  values  obtained  are  found  to  be,  io 
general,  of  the  same  order  of  magnitude  as  thoee 
in  this  research. 

The  oonstituiion  of  oelhUoae:  Habold  Hibbbet. 

The  acid  hydrolysis  of  sugar  cane  fiber  and  cot- 
ton seed  huUs:  E.  C.  Shee&abd  and  G.  W.  BLAKoa 
Sugar  cane  fiber  and  cotton  seed  hulls  were  hydro- 
lyzed  by  digesting  with  dilute  sulphuric  aeid  under 
115  to  120  pounds  steam  pressure.  About  27  po 
cent,  of  total  sugar  was  obtained  f r<»n  the  bagasse 
and  about  14  per  cent,  from  the  cotton  seed  huOs. 
Of  the  total  sugar  obtained  from  these  materials 
very  little  was  ferm^table,  the  greater  proportion 
being  xylose.  The  yield  of  sugar  from  bagasse 
using  Hudson  and  Harding's  method  was  21.2S 
per  cent,  of  the  original  dry  fiber.  Of  this  57 
per  cent,  was  obtained  as  crystalline  xylose  and 
shown  to  be  identical  with  that  from  oott<m  seed 
hulls.  Attention  is  called  to  the  fact  that  pentose 
sugar  influence  the  equilibrium  established  in  tke 
hydrolysis  of  cellulose  of  hexose  sugars.  When 
present  in  sufilcient  quantities  they  prevent  the 
formation  of  fermentable  sugars.  It  is  pointed 
out  that  bagasse  is  a  promising  source  of  xylose 
or  furfural.  Charles  L.  Parsons, 
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CORNELL  UNIVERSITY 
MEDICAL  COLLEGE 

First  Avenue  and  Twenty-eighth  Street 
NEW  YORK  CITY 


For  Information  Address 
THE  SECRETARY 

477  FIRST  AVENUE 
NEW  YORK,  N.  Y. 


Washington  University 

School  of  Medicine 

REQUIREMENTS  FOR  ADMISSION 

CandldatM  for  entranoe  are  required  to  ha^e  competed  at 
least  two  fbll  years  of  collenre  work  which  roust  include  Eoizllsh. 
French  or  German,  and  iDitraotlon  with  laboratory  woA  la 
Phyalcsy  Chemlatrj  and  Biology. 

INSTRUCTION 

Instruction  begins  od  the  last  Tharsday  in  September  and 
ends  on  the  second  Tharsday  in  Jane.  CUnioal  instruction  is 
given  in  the  Barnes  Hospital  and  the  St  Louis  Children's  Ho^ 
pltal,  affiliated  with  the  medical  school,  the  St.  Louis  City  Hoa- 
pital,  and  in  the  Washington  UniTersity  ]>ispensary. 

COURSES  LEADING  TO  ACADEMIC 
DEGREES 

Students  who  have  taken  their  premedical  work  in  Wasbc 
ington  UniTersity,  are  eligible  for  the  decree  of  B.S.  upon  the 
completion  of  the  first  two  years  of  medical  work. 

Students  in  Washington  University  may  pursue  study  in 
the  ftindamental  medical  sciences  leading  to  the  degree  of  A.M. 
and  Ph.D. 

TUITION 

Hie  tuition  fee  for  nndei^graduate  medical  students  is  $200 
per  annum.    Women  are  admitted. 

The  catalogue  of  the  Medical  School  and  other  information 
may  be  obtained  by  application  to  the  Dean. 

EacBd  Aveirae  and  Kingshighway  St  Louis 


Syracuse  Uniyersity  CoUege  of  Medicine 

Entrance  1>o  y«n  ol  a  reoognlsed  course  in  arts 

Da«uI»a«.a.«*    Sf.^ ".••'•"«•    ™  »  registered  college  or 
Rei|Hlreneit8   Sehool    of   Science,   i^h   must    include 
Physios,  Chemistry,  Biology,  and  French 
or  German.    Six  and  seven  years'  combi- 
nation courses  are  offered. 


mastering    by    laboratory 
ssienees    fondamental    to 


The  First  Two  SthST^t 
Years         eiinic 

The  Third  Year   b  qretematlo  and  olinical  and  is  devoted  to 

Cearae  the  atody  ol  tbe  natural  history  of  disease, 

uoHrvv  to  diacnoab  and  to  tberapentios.    In  this 

year  the  ayttematie  eourses  in  Medicine, 

Bnrgery  and  Obstetrics  ars  eompleted. 


The  Foarth 
Year  Coarse 


iseUnicaL  Stndenta  spend  the  entire  fore- 
noon throughont  the  year  aa  elinieal  derks 
in  hospitals  under  careful  supervision.  The 
eUnieal  dark  takea  the  history,  makea  the 
physieal  examination  and  the  laboratoiy 
aiamlnatinBfc  anrlvea  at  a  dJagnoaJs  which 
he  must  defend,  outlinea  the  treatment 
wider  his  instruetor  and  obaerves  and 
reoorda  the  remit.  In  case  of  operation  or 
of  autopsy  he  foDows  the  spedmen  and 
Sdentifiss  its  pathdcidcal  nature.  Twogsn- 
eral  hospHab,  one  of  which  is  owned  and 
eontroUed  bv  the  Unhrerdty,  one  special 
hospital  and  the  municipal  hospitals  and 
laboratorisa  ars  open  to  ov  students.  The 
aftemoena  are  spent  In  the  College  Dispen- 
saiy  and  In  eUnleal  work  In  medical  and 
aoiiieal  speelaltiss  and  in  eonf sreneea. 


. jinpathdogy 

a  periad  «f  dx  wedcs  during  June  and  Jul&  will  be  given  In 
mm  then  Is  a  sofieiant  number  of  appHeanta. 

Addreee  the  Secmtarj  of  tha  CoUaf a, 
St7  Oranca  Strant  Syracuse.  N.  Y. 


Tulane  University  of 
Louisiana 

SCHOOL  OF  MEDICINE 

{MMtabllBhed  in  1834) 

ADMISSION:  All  students  entering  tbe  Freshman 
Class  will  be  required  to  present  credits  for  two 
years  of  college  work,  which  must  include 
Chemistry  ( General  and  Organic),  Physica  and 
Biology,  with  their  laboratories,  and  at  least 
one  year  in  English  and  one  year  in  a  modem 
foreign  language. 

COMBINED  COURSES:  Premedical  oourse  of  two 
years  is  offered  in  the  College  of  Arts  and 
Sciences,  which  provides  for  systematic  work 
leading  to  the  B.S.  degree  at  the  end  of  the 
second  year  in  the  medical  course. 


School  of  Pharmacy,  School  of  Dentistry  and 
Graduate  School  of  Medicine  also. 

Women  admitted  to  all  Seboola  of  the 
College  of  Medicine 

For  bulletins  and  aU  other  information,  addresa 

Tulane  College  of  Medicine 

p.  O.  Box  770 

New  Orleans,  La. 
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University  of  Georgia 

MKDICAL  DEPARTMENT 
Aug vtUy  Georgia 

ENTRANCE  REQUIREMENTS 

The  saoeetifal  compjetion  of  at  least  two  yean  of  work 
indading  English,  jPhysics,  Chemistry,  and  Biology  in 


an  approTed  college, 
high  school. 


I  in  addition  to  four  years  of 


INSTRUCTION 

The  coarse  of  iostmotion  occupies  fear  years,  besin- 
ninff  the  second  week  in  September  and  ending  the  first 
wees  in  Jane.  The  first  two  years  are  deyoted  to  the 
ftindamental  sciences,  and  the  third  and  fourth  to 
practical  clinic  instruction  in  medicine  and  sursery. 
All  the  organised  medical  and  surgical  charities  of  the 
dty  of  Augusta  and  Richmond  County,  including  the 
hospitals,  are  under  the  entire  control  of  the  Board  of 
Trustees  of  the  Uniyersity.  This  agreement  affords  a 
large  number  and  Tarie^  of  patients  which  are  used  in 
the  clinical  teachiuff*  Especial  emphasis  is  laid  upon 
practical  work,  bou  in  the  laboratory  and  clinical  de- 
partments. 

TUITION 

The  charge  for  tuition  is  $160.00  a  year  except  for 
residents  of  the  State  of  Georgia,  to  whom  tuition  is 
free.    For  ftirther  information  and  catalogue  address 

Tke  Meficil  Departeent,  Uahrenitj  of  Georgia 

AUGUSTA.  GIORGIA 


THE 
BAHAMA  FLORA 

BT 

Nathaniel  Lord  Brittoh 

Diiedar-lB-Chierof  tteNtwYorkBotaaioBl  Gardta 
AND 

Charles  Frederick  Millopaugh 

Cvfator  of  Botany  la  tlM  Fldd  M  wsoa  of 
Natural  History 

An  octavo  volume  of  695  pages 
Published  by  the  authors 

Copia  may  b$  obiaiiud  from 

Miu  G.  K.  AaoMMAs 

Lorillard  Mantkm 

Bronx  Park  New  York  Gtj 

Priem$6.M$p  wbieh  ineludes  p^mUge 


HIGH  VACUUM   PUMPS 

Whenever  in  lecture-room  or  laboratory  practice,  really  high 
vacuum  is  required,  we  recommend  the  Condensation  Pump  devel- 
oped by  Dr,  Irving  Langmuir  of  the  General  Electric  Company — 
Muving  it  to  hi  superior  to  any  other  as  yet  obtainable. 

The  Langmoii  Pump  operates  with  surprising  rapidity,  and  there 
seems  to  be  no  practical  limit  to  the  degree  of  exhaustion  that  can 
be  produced. 

Some  form  of  auxiliary  pump  must  be  used;  and  for  that  purpose 
we  offer  a  special  G>E,  two-stage  oil -sealed  mechanical  pump,  which 

is  capable  of  producing  a  vacuum  of 
0.00 1  mm.  when  used  alone. 

The  picture  shows  a  complete  out- 
fit comprising  Langmuir  Condensation 
Pump,  two-stage  auxiliary  pump  and 
J^  H.P.  motor — ^all  mounted  togedier 
on  one  base. 
Write  tor  descHptH>e  bulletin  5-965 

JAME3  G.  BIDDLE 

1211-13  Arch  St.  Philadelphta 
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Kewaunee  Automatic  Take-up 
For  Table  Tops 


The  illustration  above  shows  the  new  Kewaunee  Automatic  Take-up  for 
Table  Tops,  or  reciprocating  spring  bolt  construction,  which  was  invented  by 
Mr.  C.  G.  Campbell. 

For  these  tops  we  use  two-inch  clear  birch  strips  which  have  been  thoroughly 
cured  and  dried.  The  strips  are  matched  with  a  "V"  joint  and  glued  solidly 
together  under  enormous  pressure,  then  dressed  to  one  and  live-eighths  inches 
in  thickness. 

To  secure  greater  service,  we  insert  a  steel  rod  in  the  top,  as  indicated  in  the 
picture,  at  each  end  of  which  is  placed  a  washer,  then  a  heavy  compress  spring, 
another  washer  and  a  nut. 

The  springs  are  gauged  to  resist  in  equal  measure,  the  expansive  force  of 
birch.  If  the  top  should  swell  slightly,  the  springs  instantly  retard  that  action 
with  heavy  pressure,  yet  do  not  crush  the  joints  or  break  the  glue  like  the  plain 
bolt.  When  the  wood  shrinks  back  to  normal,  the  springs  reciprocate  and  assist 
the  action,  taking  almost  all  the  strain  off  the  glued  joints. 

If  you  are  interested  in  the  best  Laboratory  Furniture,  you  will  want  to  sec 
a  copy  of  the  Kewaunee  Book.    Ask  for  one. 


New  York  Office 


LABOKATORr       FURNITURE  ^^CXPERT.S 

115  Lincoln  Street 
KEWAUNEE.  WIS. 


70  Fifth  Avenue 


BRANCH  OFFICES: 

CmCAOO  ATLAlffTA  DALLAS  iKANSAS  Cm 

Columbus  f  Alexandria,  La.       BlPaso  BAxhusapolis 

Lutlb  Rock  Dbitvbr 


Spokahb  "" 
San  Frahosco 
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Oil  Distilling  Apparatus 


ace.  to  Engler  for  the 
distillation  of  mineral 
oil  and  determination 
of   the  boiling  point. 


«WM 


ABEL  PENSKY 

AND 

PENSKY-MARTENS 


Flash 
Point 
Testers 


UBBELOHDE 


Drop  Point  Apparatus 

Viscosimeters  and  a 
variety  of  other  Oil 
Testing  Apparatus. 


RoHDE  Laboratory 
Supply  Co. 

17  Madison  Avenue    New  York,  N.  Y. 
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Reading  Device 
for  Thermometers 

C1305,  $4.00 
Send  for  Catalog 


Our  Laboratory  Spectrometers 

Ai«  sold  in  competition  with  instruments  of  Euronean  make 
to  many  of  tbe  best  laboratories  throughout  the  worid. 

WM.  QAERTNER  AND  CO. 

Physical  and  Aatronomlcal  Instmineiita 
5345-49  Lake  Park  Avenue  CHICAQO 


The  Silverman  Illuminator 

A  new  eye  for  the  miorosoope 

Offen  important  advantago  for  practicaOjr  every  applkatioii  of  the  Microecope 

lh~*It  shows  more  dfttflil. 

&— A  clearer  and  better  defined  picture  ia  presented  to  tlie  eye  and  the  camera* 

c — Several  novd  methods  of  illuminatioD  can  be  produced. 

d — 1 1  saves  very  much  valuable  time. 

e — It  prevents  eye  strain,  eye  fatifftie,  end  br&in  f eg. 

/ — 1 1  can  be  lowered  in  to  deep,  hollow  pUcea.  «        i-  i_  c 

ff — It  gives  ezcdlent  results  for  very  low  power  work  a«  wdl  as  higher  magniii' 

cations,  also  in  <»1  immersioa  work. 
i^It  can  be  used  with  any  Mieroscape,  ordinary  or  binoetu&r. 

A  small  circular  tube  lamp 
surrounds  the  objective  and  fur- 
nishes a  ditfused  and  uniform  il- 
lumination directly  where  it  is 
needed.  The  Silverman  lUumi- 
nator  marks 

A  Great  Advance  in 
Microscope  Illumination 

For  sa.lo  by  all  the  better  deaf  ere 


WrUm  for 

BuRmtin  4S'6 


Ludwig  Hommel  &  Co. 

530-534  Fernando  St.  PITTSBURGH,  PA. 
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SCIENCE^ADVEBTISEMENTa 


University  of  Georgia 

MBDICAL  DBPAKTMBNT 

ENTRANCE  REQUmEiSNTS 

The  saooenfal  completion  of  at  least  two  yean  of  work 
indading  Englkh,  Fhytics,  Chemistry,  and  Biology  in 
an  approved  college.  This  in  addition  to  four  years  of 
high  school. 

INSTRUCTION 

The  coarse  of  iostmction  oocnpies  fonr  years, 
nlBff  the  second  week  in  September  and  ending  the 
wees  in  Jnne.  The  first  two  years  are  deyoted  to  the 
Ihndamental  sciences,  and  the  third  and  fourth  to 
practical  clinic  instruction  in  medicine  and  snrsery. 
All  the  organised  medical  and  soraical  charities  of  the 
dty  of  Augusta  and  Richmond  County,  including  the 
hospitals,  are  under  the  entire  control  of  the  Board  of 
Trustees  of  the  University.  This  agreement  affords  a 
large  number  and  varie^  of  patients  which  are  used  in 
the  clinical  teachinsr.  Especial  emphasis  is  laid  upon 
practical  work,  both  in  the  laboratory  and  clinical  de- 
partments. 

TUmON 

The  charge  fbr  tuition  is  $150.00  a  year  except  for 
residents  of  the  State  of  Georgia,  to  whom  tuition  is 
free.    For  ftuther  information  ana  catalogue  address 

Tk  Mt^ad  DepartMiit,  Uiirtrrity  •£  Geatgia 

AUGUSTA.  GEMtGIA 


THE 
BAHAMA  FLORA 

BT 

Nathaniel  Lord  Brittoh 

Dfredar^a-Ckisr  of  tte  New  York  Botankal  Gaidsa 
AND 

Charles  Frederick  Millspaugh 

*    Cniatoc  of  Botany  hi  the  FlddMiiasiol 
»bitnna  History 

An  octavo  volume  of  695  pages 
Published  by  the  authors 

Copisi  may  b$  cbkUnsd  from 

Mr.  G.  K.  Acbierman 

Loiillard  Mansion 

Bronx  Park  New  York  Qty 

Priem$6.M$,  which  inelndem  poata, 


In  every  laboratory  where  electricity  is  used,  there  is  need  for 

variable  resistances — and  to  meet  such  requirements 

we  offer  a  well  tried  series  of 

"JAGABr  SLIDING  CONTACT 

TUBE  RHEOSTATS 

Hundreds  of  them  have  been  sold  during  the  past  three  years,  to  various  Govem- 
ment  Departments,  Universities,  Colleges,  Technicid  Schools,  Industrial  Ck>m- 
panies,  etc. — and  have  "made  good"  under  every-day  service  conditions. 

WEITE  FOB  ILLUSTRATED  DESCRIPTIVE  BULLETIN  9S7 


JAMES  G.  BIDDLE 

1211-13  ARCH  STREET.  PHOADELPHIA 
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SCIENCE— ADVERTISEMENTS 


Type  T.  R.  Single  Tube  Rheostat 


No  Laboratory  BquipniMit  it  eomploU  without  aoiiia  rariablo  ratiataacM.  To  maintain  tht 
high  standard  of  your  ontlit  wa  inggeat  the  addition  of  aoma 

''Becbro''  Sliding  Contact  Rheostats 

(Tubular  and  Stone  Types) 

Thousands  of  thesa  rhaostats  hara  baan  manufacturad  and  sold  by  us  (tha  orig;inaI  Amsrican 
Kanufactufsrs)  to  aMst  all  UniTaisitias,  Collagas,  Taehnical  Schools  and  Industrial  Conaams  and 
hara  always  giran  antira  satisfaction. 

Write  for  BuileHn  C-5 

D  17  /^  If      D  D  i^  C        3640-42  North  Seeond  Street 
DIL\^I^     DKV^O.  PhUaulelphla,  Pa. 
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Freas  Electric  Laboratory  Apparatus 


1 


DEPENDABLE  -  DURABLE  -  ECONOMICAL 

Freas  Tube  Furnace 

A  dependable  scientific  apparatus  for  making 
explosive  tests  of  polyerised  materials  of  every 
description. 

The  material  to  be  tested  is  enclosed  in  a 
glass  tnbe,  which  is  then  inserted  in  a  metal 
tube  and  securely  sealed  before  placing  in 
furnace.  The  heavy  composition  hood  is  a 
protection  against  Injnry,  in  case  contents  of 
tube  should  cause  explosion. 

This  furnace  is  constructed  of  the  most  dur- 
able materials  and  its  operation  is  entirely 
automatic. 

FREAS  TU»E  FURNAC  E  ^'^  ^^  Bescriptlv  Literature 

For  Sale  by  all  Laboratory  Apparatua  Dealera 

Manufactured  by 

The  Thermo  Electric  Instrument  Co. 

8  Johnson  Street  NEWARK,  N.  J. 
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SCIENCE— ADVERTISEMENTS 


THIS  new  form  of  Demonstration  Balance  enables  the  most  accurate  verifica- 
tion of  the  principles  of  moments.  The  adjustments  permit  of  varying  the 
conditions  in  the  greatest  number  of  ways.  The  center  of  gravity  may  be 
changed  so  as  to  be  either  below,  on  the  level  with,  or  above  the  knife  edge. 
The  knife  edge  itself  is  a  very  delicate  construction  and  is  made  by  allowing  two 
very  hard  steel  points  to  rest  in  two  V  shaped  grooves.  The  counterweight  on 
the  pointer  permits  of  adjusting  its  weight.  The  plumb  bobs  on  the  scale  pans 
and  support  permit  of  accurately  leveling  this  apparatus  and  make  it  possible  to 
make  the  forces  act  in  the  exact  perpendicular  to  the  length  of  the  lever  arm. 
The  scale  and  a  clamp  which  holds  the  knife  edge  are  both  adjustable  and  the 
entire  is  mounted  on  a  tripod  base  with  leveling  screws.  Nickel  plated  through- 
out, making  a  very  handsome  appearance. 


W,  M.  WELCH  SCIENTIFIC  COMPANY 

Manufacturers,  Importers  and  Exporters  of  Scientific  Apparatus 
1516  Orleans  Street  CHICAGO,  ILU  U.  S.  A. 
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